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ACTUAL TESTS’ PROVE 


Allen-Bradley Standard Duty 
Push Buttons can be installed 
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In accurately timed tests, Allen-Bradley 
standard duty push buttons required 
about half the installation time—on the 
average —than each of four other popular 
makes. This saving in installation time 
means “dollars” saved on the job. 
How come only famous A-B standard 
duty push buttons possess this time and moneysaving advantage? 

The answer lies in the molded, wrap-around cover — which also contains 
the contacts. When the cover is removed, the wiring terminals are out in 
the open—ready for wiring—and you have plenty of working space. The 
two cover screws are captive—they cannot fall out and get lost. And 
with the contacts in the cover, they are protected against accidental 
damage and careless wiring. Naturally, these push buttons have double 
break, silver contacts that never need service attention. There are two 
concentric knockouts on each end of the base, which are removed from 
the outside—the heavy, pressed steel base will not bend out of shape. 

Your local A-B distributor has these Bulletin 800 push buttons in 
stock. Call him today —you’ll save time and money on your next job. 


‘U g recognized standard duty push buttons, installations were made by an experienced electrician 
under identical conditions. He was not connected with Allen-Bradley Company in any manner 
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BULLETIN 800 
STANDARD DUTY 
PUSH BUTTONS 


A-B STANDARD DUTY PUSH BUTTONS 
Made as a one-, two-, or three-unit station —with 
pilot light available. Readily changed for hori- 
zontal or vertical mounting. Convertible two- or 
three-way selector switch supplied with or 
without pilot light. 
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THE COVER: Yankee Atomic 
Electric Company's nuclear pow- 
ered generating station at 
Rowe, Mass., is the first such 
facility in New England. West- 
inghouse Electric Corporation 
designed and developed the 
reactor. Located along the Deer- 
field River in northwestern 
Massachusetts, the nuclear 
power plant has achieved crifti- 
cality and is expected to begin 
full power operation this fall. 
Story on p. 878. 
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now available... 


Free Technical Literature on 
Two Unconventional Copper Alloys 





High-Conductivity Alloy with High 
Strength Retention at Elevated 
Temperatures 








Eight-page booklet illustrated with charts and 
graphs. Gives metallurgical data on patented 
copper-zirconium alloy having tensile up to 
52,000 psi at 400C plus room-temperature con- 
ductivity of 95% IACS; extreme notch tough- 
ness; exceptional hot and cold workability. 


COUPON TODAY! 
Or if you are already famil- 
iar with AMZIRC and 
AMSULF and would like 
technical assistance in put- 
ting them to work for you, 
write the Technical Service 
Section. 


Free-Machining Alloy with High 
Conductivity and Excellent Hot and 
Cold Workability 
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Eight-page technical bulletin including tables 
and graphs. Provides physical and mechanical 
data of unique copper-sulfur alloy affording 
machinability rating of 90; rapid cutting rates 
and short chip formation; conductivity of 96% 
IACS; freedom from hydrogen embrittlement. 
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LET'S TALK F] FUSE LINKS 
f 


Outwardly most fuse links look very much alike... but there the similarity ends! What, then, makes 
Kearney Fuse Links more dependable... more accurate than others? Let’s start with construction. All Kearney Fuse 
Links feature LOW temperature fusible elements and de-ionizing fibre lined tubes. Temperatures inside fuse tube and 
cutout cartridge always remain well below the fibre charring point... even after prolonged service overloads. Thus, the 
all-important fibre is not impaired by excessive heat... fuse tube and cartridge retain their original strength and arc- 
quenching capabilities necessary for positive full-range fault interruption ™ The exclusive de-ionizing fibre lining and 
extra strength of the Kearney fuse tube, in effect, make the Kearney Fuse Link a cutout within a cutout when interrupting 
fault currents up to 600 amperes.* Extra-long, tough, moisture and weather resistant tube provides a longer de-ioniza- 
tion path to clear low faults faster, more positively... will not warp or hang up in cartridge. Fuse tube and top terminal 
are securely joined to prevent loss of expulsion gas pressure Select components, rigid quality control, exhaustive 
laboratory and substation testing guarantee strict adherence of Kearney Fuse Links to published T-C curves. For 
positive system protection and accurate co-ordination ... specify Kearney Fuse Links ... Standard or Specialized. 


PAs evwage Taws varying for better construction...safer maintenance... specify KEARNEY products 


ee" ezanmey JAMES R. KEARNEY CORPORATION 


4224-42 Clayton Avenue, St.Louis 10, Missouri 


PLANTS AT: ST.LOUIS ¢ FAYETTEVILLE, ARKANSAS » SHENANDOAH, IOWA & CLARINDA, IOWA © GUELPH, ONTARIO, CANADA « ST. THERESE, QUEBEC, CANADA 
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“Project Echo” satellite went into 
a near-perfect circular orbit 1000 
miles high, circling the earth once 
every two hours. Its orbital path 
covered all parts of the U.S. 


FIRST PHONE CALL VIA 
MAN-MADE SATELLITE! 


BELL TELEPHONE LABORATORIES BOUNCES VOICE OFF SPHERE 
PLACED IN ORBIT A THOUSAND MILES ABOVE THE EARTH 


Think of watching a royal wedding in Europe by live TV, 
or telephoning to Singapore or Calcutta— by way of outer- 
space satellites! A mere dream a few years ago, this idea 
is now a giant step closer to reality. 

Bell Telephone Laboratories recently took the step by 
successfully bouncing a phone call between its Holmdel, 
N. J., test site and the Jet Propulsion Laboratory of the 
National Aeronautics and Space Administration (NASA) 
in Goldstone, California. The reflector was a 100-foot sphere 
of aluminized plastic orbiting the earth 1000 miles up. 


Dramatic application of telephone science 


Sponsored by NASA, this dramatic experiment —known as 
“Project Echo” —relied heavily on telephone science for 
its fulfillment... 


The Delta rocket which carried the satellite into space 
was steered into a precise orbit by the Bell Laboratories 
Command Guidance System. This is the same system which 
recently guided the remarkable Tiros I weather satellite 
into its near-perfect circular orbit. 


To pick up the 


was used. 


signals. a special horn-reflector antenna 
Previously perfected by Bell Laboratories for 
microwave radio relay, it is virtually immune to common 
radio “noise” interference. The amplifier—also a Labora- 
tories development—was a traveling wave “maser” with 
very low noise susceptibility. The signals were still further 
protected from noise by a special FM receiving technique 
invented at Bell Laboratories. 
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“Project Echo” foreshadows the day when numerous 
man-made satellites might be in orbit all around the earth, 
acting as 24-hour-a-day relay stations for TV programs 
and phone calls between all nations. 

This experiment shows how Bell Laboratories, as part 
of the Bell System, is working to advance space communi- 
cation. Just as we pioneered in world-wide telephone serv- 
ce by radio and cable, so we are pioneering now in using 
outer space to improve communications on earth. It’s part 
of our job, and we are a long way toward the goal. 


Giant ultra-sensitive horn-reflector antenna which received signals 
bounced off the satellite. It is located at Bell Telephone Laboratories, 
en New Jersey. 


| BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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Idling at 70° below zero—or pushing at 127° 
one Wel Jationac brush fits both jobs! 


PROBLEM:This earth-moving equipment 
operated in rugged terrain where tem- 
peratures might vary 200 degrees. 
RECOMMENDATION: Henry Frasch 
and the manufacturer agreed on“ National” 
Brush Grade SA-45. 

RESULTS: Excellent cold weather and 
tropical performance even where com- 
mutator speeds reach 5,000 RPM. 


H. H. FRASCH Contact your “National” Brush Man 


“National”, “‘N’’ and Shield Device, NATIONAL CARBON COMPANY UNION 


and ‘‘Union Carbide’ are registered 


trade-marks for products of Division of Union Carbide Corporation + 270 Park Avenue, New York 17, New York 
IN CANADA: Union Carbide Canada Limited, Toronto CARBIDE 
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It may be old hat, but it wears well. 


gx, “ERITE CABLE .... 


> aed the KERITE Chat makes The difference _ 
. ) pe 
oR us General Office—30 Church Street, New York 7, N. Y. LM EM BE 


SALES OFFICES: 
Albuquerque, Ardmore, Pa., Birmingham, Boston, Chicago, Cleveland, Denver, Glendale, Cal. Houston, Lake Wales, Fla., Portland, Ore., St. Louis, Salt Lake City, San Francisco, Seattle 
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New an 


Annunciator ... 


\ new 


a miniaturized annunciator capable of 


signaling system featuring 


indicating 100 different numbered sig- 
nals has been designed for individual 
signaling without the necessity of in- 
stalling large, unsightly annunciators. 
Signals are displayed on compact tele- 
screen 7 inches square—small enough 
to be mounted into a desk top, pen 
stand, or small wall space. As soon as 
the signal is noted, it can be cancelled 
by pressing a reset push button, auto- 
matically releasing the next stored sig- 
nal to appear on_ the telescreen 
annunciator. Auth Electric Co., Inc., 


Long Island City 1, N.Y. 


Motion Detector... 


Originally designed to prevent 
automobiles with automatic transmis- 
sions from creeping while idling in 
gear, this device is being offered to the 
general field of industrv to sense mo 
tion or lack of motion in automated 
operations, and as a safety or warning 
instrument. Although designed to sense 
increments of rotary motion as low as 

rpm, the component may also be 
motion by a 


used to detect linear 


simple conversion device. Possible ap- 


plications range from safety door 
switches for trains and buses to back- 
up detectors on conveyor lines. Gay- 
lord Products, Inc., 1918 Prairie Ave., 


Chicago 16, Ill 


Gas-Turbine Power Plants ... 


Self-contained, automatically con- 
trolled gas-turbine power plants in rat- 
ings of 3,000, 7,000 and 12,000 kv have 
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been designed for peaking, reserve 
capacity, Or emergency operation § to 
supplement the 22,000- and 44,000-kw 
peaking gas-turbine plants now avail- 
able. The entire plant requires only 
a flat concrete-slab foundation approxi- 
mately 3 feet thick, plus electrical and 
fuel connections. Complete installed 
cost of Enoco-Pac 
mately $80 pe 


winter operation, or $100 per kilowatt 


plants is approxti- 
kilowatt, based on 


for summer use. Westinghouse Electric 
Corp., Box 2278, Pittsburgh 30, Pa. 


Storage Oscilloscope... 


Oscilloscope patterns may _ be 
frozen instantly on the face of the 
cathode-ray tube for periods of minutes 


or days with this latest aid to scientists 





and engineers, called the Storescope. A 
PIO phosphor instead of the conven 
tional mesh type of storage tube ts used 
to produce a dark trace on a light back- 
ground. Since actual storage time is 


determined by ambient temperature 


and density of recorded trace, the 


image can be retained even if there 
is a line voltage failure. The instru- 
ment Can serve as a storage scope or as 
a normal all-purpose oscilloscope, as 
desired. Allen B. DuMont Laboratories 


Div., 750 Bloomfield Ave., Clifton, N.J. 


Miniature Memory Drum... 


100,000 bits of information can 
be stored on a stainless steel drum that 
measures 3 by 3 inches and weighs only 
6 ounces. Designed for airborne com- 
puters, the total assembly weighs 8 
pounds, compared to 235 pounds for 
earth-bound devices. Spinning at 6,000 
rpm, the drum builds up a micro-thin 


d Improved Products... 


layer of air over its surface. Slide 
bearings ride on this film staying only 
100 millionths of an inch away from 
the drum, even under severe vibration 
International Business Machines Corp f 
590 Madison Ave., New York 22, N.Y. 


Light Panels... 


One of the many applications of 
light-emitting panels manufactured by 
this company, which recently entered 
the electroluminescent lighting field, is 
in the \M/FM 


radio control panel equipped with a 


illumination of an 


stereo system. Other uses will be in 
decorative lighting, illuminated dials, 
home appliances, highway signs and 
safety devices. Merchandised under the 
trade name Panelray, the product will 
be initially available in five light-emit 
green, blue, yellow, 
Radio Corp of 
Plaza, New 


ting colors of 
orange, and white 
America, 30 Rockefeller 


York 20, N.Y. 


Temperature Cutout... 


An accurate instrument that com- 
bines automatic protection against ex 
cess temperature with continuous tem- 
perature indication is available in two 
models. N-34 shuts off when line volt 
age failure is encountered, while N-30 
continues to operate. Called Pyrotac, 
the device is primarily intended for use 
in conjunction with other controllers, 
but can also serve as the only control 
instrument on a process requiring com- 
plete shut-down after reaching a final 
preset temperature, o7 when the op- 
erator’s attention is required after com 
pletion of a temperature cycle. Alnor 
Instrument Co., 420 N. LaSalle St., 
Chicago 10, Ill. 


(Continued on page 22A) 
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“WEST POCKET” AIR DEFENSE 
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A highly mobile electronic air defense system insuring nearly instant 
destruction of hostile aircraft by coordinating antiaircraft missile 
firing at split-second speeds has modernized the field army’s air 
defense capabilities. This ‘‘vest pocket’’ air defense, mounted in 
standard, heavy duty 2!4-ton Army trucks, is another high-quality 
development of one of America’s leading manufacturers of military 
electronic systems, the Hughes Aircraft Company. 


This air defense system’s complex circuits are interconnected 
with Burndy HYFEN and coax STAPIN connectors. Contacts are tool- 
crimped on wire ends at the workbench, then snap-locked into in- 
serts on the job, reducing time and skiil required to install and 
service, assuring dependable connections of measurable quality. 

defense’ system have’ pins and sockets teoterinpen en cable For HYFEN and STAPIN units and installation tooling engineered 


ends, snap-locked in inserts with wide range of configurations. to your conn n requirements, contact: OMATON division 
HYFEN and STAPIN inserts are mounted in panels as required. — ae eee ; 


NORWALK, CONNECT. @ BICC-BURNDY Ltd., Prescot, Lancs., England @ In Continental Europe: Antwerp, Belgium @ TORONTO, CANADA 
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NOW 


Alcoa aluminum 
patented integral web channel bus 
available 
in 8 sizes 


You can now get all the advantages of aluminum integral web channel bus in a new 
broad range of sizes. 

This patented* design, introduced by Alcoa in 1956, has been expanded to eight 
sizes, providing capacities from 2,800 to 12,000 amperes. 

The web construction provides an integral shape for a bus conductor having unusual 
mechanical strength and high electrical efficiency. The large section modulus offers 
high structural strength to resist external loading and short-circuit stresses. The 
economical disposition of metal provides high current-carrying capacity at a low cost. 

Moreover, you can make joints, taps, and splices by clamping, bolting, or welding. 
The table shows the sizes, capacities and weights from which you can choose to meet 
your exact needs. 

Additional sizes can be designed to meet other specific needs. For complete informa- 
tion, contact your Rome representative. Or, if you'd like a copy of our ‘‘Alcoa Aluminum 
Bus Conductor Handbook,”’ write: Rome Cable Division of Alcoa, Dept. 3-100, Rome, N. Y. 

*PATENT NO. 2,904,621 





Nominal Currentt 


Size (amperes) 





4x4 2,800 
4x6 3,500 
5x6 4,050 
5x8 5,000 
6x6 5,000 
8x8 7,000 

llx1l 10,000 





12x12 12.000 38.0 














tBased on 30°C rise above 40°C ambient still air 


ROME CABLE 
DIVISION OF ALCOA 
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NEW 


DRAW-OUT DE »IGN 


56 - LIMITAMP* MOTOR CONTROL 


Rated 2300- to 4600-volts for 
a-c motors up to 3000 hp. 


Here is performance you can count on...to 
start, stop and protect your motor under 
your environmental conditions! 


General Electric’s new draw-out Limitamp 
control is designed to interrupt in the first 
2 cycle. Current is limited in the first 
4 cycle. EJ-2 fuses—the standard of ex- 
cellence—give you this dependable short- 
circuit protection. 


The new draw-out contactor is designed 
to give outstanding performance under all 
conditions of load—from small motors run- 
ning light to large motors at “locked rotor.” 
This improved performance comes from a 
new blow-out structure and an improved 
are chute with superior extinguishing action. 


The new contactor also meets a 60-kv 
base impulse level. Performance of the en- 


* Reg. Trade-mark of General Electric Company 











tire design has been exhaustively tested in 
General Electric’s high-voltage laboratories 

. . and, complete design coordination of 
bus, cable, current transformers, contactors, 
fuses, insulators and overload relays means 
top protection for men and equipment! 


Ask your G-E Apparatus Sales Engineer 
or Agent about other advanced-design per- 
formance, maintenance, installation and op- 
eration features of new Limitamp control. 
Or, write Sect. 783-12, General Electric Co., 
Schenectady, N. Y. for Bulletin GEA-6893. 
Industry Control Dept., Salem, Va. 


Progress /s Our Most Important Product 
GENERAL ELECTRIC 
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CABLE’BILITY ON THE JOB in the control room of McMeekin Station. Okolite- 
Okoprene 600-volt and 5000-volt cables were used for all power, control and 
lighting circuitsfor both units of the station, assuring long, dependable service. 


MODERN COAL-HANDLING FACILITIES at South Carolina Electric and Gas 
Company's new McMeekin Station—one of the most efficient and economical 
steam electric generating stations in the world. The new station, producing 
275,000 kilowatts of power, uses only 15 cubic feet of space per kilowatt. 


Cable'bility at work 


Over a Million Feet of Okolite-Okoprene 
in South Carolina Electric’s new McMeekin Station 


Jr. Co. of Atlanta, Ga., formerly Miller Electric Co. of Carolina. 
Okolite-Okoprene cables had previously shown satisfactory 
‘ ord. Pp P ‘ 
5! ble-bil’-i-ty) new © 


— a te elec- service records in power, control and lighting circuits at South 
Cable’ bility design and manufacture al Carolina Electric’s second largest steam electric generating 
Noun. 1. Ability to’ ‘ nding performa pe facility, Urquhart Station. 

trical cables that 610 ind and wide experiet The McMeekin installation 


2. Having long bac Ee pplication. 3. aos es cient and economical generating stations, providing 275,000 
"§ arch an roblems. im- 
in cable rese p 


f ustomers’ eg kilowatts of power while using only 15 cubic feet of space per 
keen understanding © if .ithfully and dedication kilowatt— uses a variety of Okolite-Okoprene cables. Multi- 

pos erness to serve faitph Company- conductor control and power cables were used almost exclu- 
plies ea8 Syn. The Okonite sively throughout the plant and switchyard and to connect the 
to progress: coal handling facility and adjacent Hydro Plant. Multi- 
conductor constructions were used to increase mechanical 
protection since most cables were installed in common in-the- 
floor or in-the-ground raceways covered by steel plates or 
More than a million feet of 600-volt and 5000-volt Okolite- concrete slabs. 
Okoprene cables are installed in South Carolina Electric & Gas For the full story on Okolite-Okoprene, write for Bulletin 
Company’s new McMeekin Station, engineered by Gilbert EG-1085. The Okonite Company, Subsidiary of Kennecott 
Associates, Inc., of Reading, Pa., installed by T. D. McClure, Copper Corporation, Passaic, N. J. 


where there’s electrical power . . . there’s OKONITE CABLE 


7223-A 





one of the world’s most effi- 
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Anaconda American Brass Company enatt ae? 


Waterbury 20, Conn. pap 


Please send me a copy of your 8-page dee 

. P e . APES oo 
booklet which details properties of your & © COP mE ray 
four free-cutting, high-conductivity COP- ome aa 
pers, and suggested machining practices. ™ 


Company 
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A 
ANACOND 
Tellurium Copper-127. 
cu 99.49% Te 50% P O14 9 


4 ways to cut the cost of high-conductivity parts 


There are now four free-cutting, high-conductivity 
Anaconda coppers that broaden the combinations of 
mechanical, physical, and fabricating properties avail- 
able for boosting production and cutting costs of high- 
conductivity parts. They are furnished chiefly in rod 
and bar, but are available also as extruded shapes and, 
except for the leaded coppers, die-pressed forgings of 
simple design. All have good cold-working properties. 


Leaded Copper-126 and Deoxidized Leaded Copper- 
129 have slightly higher electrical conductivity—98% 
IACS annealed, 95% IACS, minimum. The difference 
between them is that Alloy 129, being deoxidized, is not 
subject to hydrogen embrittlement when annealed or 
furnace-brazed in reducing atmospheres. Neither leaded 
alloy is recommended for hot working. 


Tellurium Copper-127 and OFHC* Sulfur Copper have 
an electrical conductivity rating of 95% IACS annealed, 
% minimum. Both may be extensively hot worked 
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and neither is subject to hydrogen embrittlement. 
Tellurium Copper-127 has the advantage of retaining its 
mechanical properties at temperatures higher than those 
tolerated by the other free-cutting coppers—and hence 
is widely used in the welding and cutting-tip field. 
The free-cutting coppers may be machined at cutting 
speeds approaching those used for machining Free- 
Cutting Brass. For Tellurium Copper-127, however, 
carbide-tipped tools are recommended as the inherent 
copper telluride particles cause somewhat greater 


tool Weal. = *Registered Trademark of American Metal Climax, Inc. 6047 Rev. L 
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FREE-CUTTING HIGH-CONDUCTIVITY 
COPPER PRODUCTS 


Anaconda American Brass Company 
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ANACONDA 


designs 
and 
makes both 


and EHV cable 


The same engineering teams research, develop and use- 
test both EHV accessories and cable at Anaconda. The 
advantage is clear: no weak links in the system. 

This coordinated effort has another customer benefit 
—special accessory problems can be considered when 
the system is designed. For example: 

One customer needed a semi-stop joint that would 
not only locate faults and isolate any pressure loss in 
HPOF pipe-type cable, but would also let the cable 
move longitudinally without disrupting the seal or 
crushing the insulation. Anaconda met both require- 
ments with a flexible barrier design that also matched 
cable characteristics perfectly. 

In another typical case, a customer desired a pre- 
assembled termination unit that would provide con- 
trolled bending and fast sealing of pipe-type cable dur- 
ing the difficult pull to the first manhole. Furthermore, 
the customer's operating requirements would allow no 
welding either during or after the pull. Anaconda an- 
swered the problem with a “drop-casing’”’ terminal as- 
sembly that proved to be a unique solution. 

These examples won't necessarily parallel your own 
requirements, but they do demonstrate Anaconda’s 
capacity to develop specialized accessories that meet 
the requirements of the customer and the cable equally 
well. To find out specifically how Anaconda’s Inte- 
grated Approach can solve your EHV accessory prob- 
lem, contact Anaconda Wire and Cable Co., 25 Broad- 
way, New York 4, New York. 60227 


ANACONDA 


for accessories 





Our broad experience on EHV test lines, on 
EHV operating lines, and on our own EHV 
research programs indicates that O-B insulator 
and hardware designs need place no upper 
limit on transmission voltages. 


The designs you'll need tomorrow, in other 
words, are quite possibly the same O-B designs 
you're using right now! 

No other insulator and hardware manufac- 
turer offers greater breadth or depth of experi- 
ence with Extra-High Voltage transmission. 


No other offers the “look-ahead”’ benefits 
you get today in O-B insulators and hardware! 





OHIO BRASS COMPANY, MANSFIELD, OHIO 
Canadian Ohio Brass Co. Ltd., Niagara Falis, Ont. 
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BUSHINGS + HOLAN TRUCK MOUN POW AND BODIES - BRONZE 
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Westinghouse completely redesigns its breaker line 


ne simplifies frame designations ... reduces space 








15-100 amps, 240 volts a-c, 15-100 amps, 600 volts a-c, 

125 volts d-c, 1, 2 and 3 poles 250 volts d-c, 2 and 3 poles 

IR @ 240 volts a-c: 7500 amps IR 240 volts a-c: 20,000 amps 
Replaces: EH, F and G breakers 
Check Westinghouse for availability 
of this newest breaker. 


70-225 amps, 600 volts a-c, 125-400 amps, 600 volts a-c, 125-800 amps, 600 voits a-c, 

250 volts d-c, 2 and 3 poles 250 volts d-c, 2 and 3 poles 250 volts d-c, 2 and 3 poles 

IR @ 240 volts a-c: 30,000 amps IR @ 240 volts a-c: 50,000 amps {R @ 240 volts a-c: 50,000 amps 
Interchangeable Trip interchangeable Trip Interchangeable Trip 

Replaces: JK and K breakers Replaces: KL and JKL breakers Replaces: L, M and LM breakers 


IR —Interrupting Rating 


All Westinghouse AB breakers meet or exceed NEMA and UL specifications. 








new breakers / new sizes / new designations 
£00000d 
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IR— Interrupting Rating 


shouse breaker for every application 


MARK 75* ... interrupts 


SAF-T-VUE* ... lets you 
see whether the con- 
tacts are open or closed. 
Fills the needs of every 
industrial plant where 
safety codes require visi- 
ble contacts. All frames. 


THERMAL MAGNETIC... 
provides instantaneous 
opening on short cir 
cuits, yet permits harm- 
less momentary over- 
loads such as those en- 
countered in motor start- 
ing and initial lighting 
surges. On sustained 
overload, the higher the 
current, the shorter the 
opening time. All frames. 


up to 75,000 amps at TRI-PAC* .. . smallest, 


240 volts a-c. Costs a 
fraction of conventional 
high interrupting capac- 
ity breakers. Does not re- 
quire reactors or fuses, 
is particularly suited for 
network systems. 


AMBIEN1 
COMPENSATED... ends 
nuisance tripping, and 
eliminates need for de- 
rating where elevated or 
changing temperatures 
are encountered. All 
frames. 


lowest cost protective 
device you can apply 
where 100,000 amps can 
be poured into faults. Ex 
ample: network systems 
or those fed by large 
transformers. 


MAGNETIC ONLY... pro- 
vides short circuit pro- 
tection only. Primarily 
used on motor circuits 
where overload protec 
tion is provided by other 
means. All frame sizes 
except E. 


WESTINGHOUSE ELECTRIC CORPORATION Standard Control Division, Beaver, Pa. 


*Trade-Marks 


Printed in U.S.A JI-30317 








OMMING MATERIAL 


S 
DESIGN PROBLEMS 
HEAT RESISTANCE 


A 5000° flame takes ten minutes to penetrate a one-quarter inch piece of CDF’s new Dilecto 
RD-105 laminate. The same thickness of cold-rolled steel is pierced in less than forty seconds. 


Molded from graphite fabric impregnated with a 
heat (ablation)-resistant phenolic resin, new CDF 
grades RD-105 and RD-115 are being evaluated in 
solid propellant rocket motors. 


Dilecto laminates are only one family of products 
from industry’s largest selection of non-metallic 


structural materials and electrical insulations. 
Vulcanized fibre, silicone rubber and mica, and ther- 
mosetting moldings are also supplied by CDF. 
CDF can provide both quality and true economy 
in selecting plastic materials best suited to your 
needs. Refer to SWEETS PD file or write to us for 
General Folder 60. 


@, CONTINENTAL-DIAMOND FIBRE 


A SUBSIDIARY OF THE -42,,f/ COMPANY * NEWARK 86, DEL. 
In Canada, 46 Hollinger Road, Toronto 16, Ont. 


Moisture-resistant and low cost Dilecto cams 
for automatic washer and dryer controls 


OcrTroBer 1960 


Dimensionally stable, light weight, oil-resist- 
ant Dilecto ball bearing retainer rings 


Easily fabricated paper-base, punching 
grade Dilecto precision switch insulators. 


21A 





DESIGN WITH ARNOLD 
6T CORES... SAME-DAY 
SHIPMENT OF STANDARD 
DELTAMAX CORE SIZES 





TO ROLL! 
RIGHT 
FROM. 


STOCK = 
By 


Arnold 6T tape cores (aluminum-cased 
and hermetically-sealed) offer you three 
very important design advantages. One: 
Maximum compactness, comparable to 
or exceeding that previously offered 
only by plastic-cased cores. Two: Max- 
imum built-in protection against en- 
vironmental hazards. Three: Require no 
supplementary insulation prior to wind- 
ing and can be vacuum impregnated 
after winding. 

Now we've added a fourth vital ad- 
vantage: Maximum availability. An in- 
itial stock of approximately 20,000 
Deltamax 1, 2 and 4-mil tape cores in 
the proposed EIA standard sizes (See 
AIEE Publication No. 430) is ready on 
warehouse shelves for your convenience. 
From this revolving stock, you can get 


immediate shipment (the same day 
order is received) on cores in quantities 
from prototype lots to regular produc- 
tion requirements. 

Use Arnold 6T cores in your designs 
for improved performance and reduced 
cost. They're guaranteed against 1000- 
volt breakdown . . . guaranteed to meet 
military test specifications for resistance 
to vibration and shock . . . guaranteed 
also to meet military specifications for 
operating temperatures. The 6T her- 
metic casing method is extra rigid to 
protect against strains. 

Let us supply your requirements. 
Full data (Bulletin TC-101A and Sup- 
plements) on request. Check Arnold 
for all your requirements in tape cores, 
powder cores and permanent magnets. 

1930A 


ADDRESS DEPT. EL-10 


% ARNOLD 


SPECIALISTS in MAGNETIC MATERIALS 





THE ARNOLD ENGINEERING COMPANY, Main Office: MARENGO, ILL. 
BRANCH OFFICES and REPRESENTATIVES in PRINCIPAL CITIES. 
Find them FAST in the YELLOW PAGES. 
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New & Improved Products 
(Continued from page 8A) 


Level-Wrap Tape... 


A new line of self-adhering, un- 
supported, silicone rubber insulating 
tapes features triangular cross sections 
that permit ready winding on irregular 
shapes. Each CDF Level-Wrap tape is 
as thick at its apex as the required 
When 


wrapped in overlapping halves, the 


total insulation thickness. 
tapes give smooth external surfaces. A 
colored center line guides the 
ping and overlapping. Continental- 
Diamond Fibre Corp., Newark, Del. 


Wrap- 


Hamband Receiver... 


NC270 is a new double conversion 
receiver with 6-meter coverage that 
features a patented ferrite filter and an 
effective bi-filar T notch. In combina- 
tion, these provide a degree of selec 
tivity equal to the needs of the most 
ardent CW operator and side-band en 
thusiast, or to the toughest of AM sig- 
nal conditions. National Co., Inc., 


Malden, Mass. 


Electronic Stroboscope ... 


Designed for use in education, in- 
dustry, research and the photographic 
field, the E-30-Z possesses an intensifier 
switch that increases the value ol the 
firing capacitor causing the flash tube 


to emit double the amount of light. 


This is particularly useful in photog 
raphy. The flash tube and holder comes 
Strobic 
range is from 250 to 2,500 flashes per 


as a separate plug-in unit 
minute, with the intensifier limited to 
1,000 flashes per minute. IV. M. Bach- 
man Associates, 2512 N. Shore Drive, 


Dept. EE, Clear Lake, lowa. 
(Continued on page 24A) 
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LOWEST-COST 
TRANSMISSION LI 


Armless pole design eliminates cross; 
arms, braces, hardware... saves up t 

one-third in material . . . more in la- 
bor of erection. Because insulator is 
stronger than crossarm, permits long- 
er spans, larger conductors, greater 
safety margins. Requires narrowest 
ROW. Easiest-ever for hot-line work, 





BEST-PERFORMING 
TRANSMISSION LINE 


Horizontal mounting of Line Post 
encourages uniform wetting and self 
cleaning, tmproves wet flashover val- 
ues by as ch as 15% over upright 
ratings. Eliminates contamination 


flashover and\pole-top burning. 





BEST-LOOKING 
TRANSMISSION LINE 


Neat, unobtrusive appearance avoids customer ob- 
jection in urban and suburban residential construc- 
tion. Can handle 69 kv, or higher, yet looks more 
like a “small” distribution line. Permanently free 
of RIV and TV interference, too. 





Lapp Line Posts with clamp-top 

and integral-base-and-gain for 

horizontal mounting are avail- 

able in voltage ratings of 35 kv, 

45 kv, 55 kv, 66 kv and 88 kv. \ 

Each insulator is held by two through-bolts, and eatire 
structure is easily assembled on the ground before er&ction. 


Modern armless construction 
with Lapp Line Posts is explained 
in detail in the new Lapp Catalog No. 8. 
Write for your copy. 
Lapp Insulator Co., Inc., 
LeRoy, N.Y. 





UTILITY PREVENTS ELECTROLYTIC 
CORROSION-—-RELIES ON 
MEGGER*® GROUND TESTER 


Worcester County Electric Company’s underground cable system in 
central Massachusetts was the target of severe corrosion caused by low 
ground resistance to stray electrical currents, until laboratory tests revealed 
the situation. 

After acting quickly to repair the corroded sections, the utility embarked 
immediately on a preventive maintenance program to stop further deteri- 
oration. The program was built around continuing tests with a Megger 
Ground Tester, selected because of the speed, ease and accuracy it provides 
in obtaining readings. 

After a year’s use, Worcester Electric finds that the Megger Ground 
Tester gives these advantages: 


1 It functions at all times 

2 It does not have to be balanced 

3 It does not require a power supply 

4 It requires a minimum of maintenance 


5S It takes rapid, accurate readings 





Savings attributed to the Megger Ground Tester preventive maintenance 
plan run into thousands of dollars per year. Worcester Electric is now able 
to spot areas of low resistance in their cables sufficiently in advance of 
actual breakdowns so that complete counteracting measures can be taken. 


DO YOU HAVE THIS INFORMATION FILE ON GROUNDING ? 


The James G. Biddle Co. File 25 is an excellent fund of information on grounding 
problems. It includes a manual on Ground Resistance Testing, and bulletins on 
“Grounding Electrical Circuits Effectively” and ‘Grounding Principles and 


” 


B1016 


Practices Applied to Industrial Plants. 


Write Now for Your Copy of Ground Testing File EE 


JAMES G. BIDDLE CO. 


) Electrical & Speed Measuring Instruments 
1316 ARCH STREET « PHILADELPHIA 7, PA. 


INSTRUMENTS 
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New & Improved Products 


(Continued from page 22A) 


Metalized Silicone Rubber... 


This newly developed material is 
in search of a market and potential ap- 
plications. Called Cohrlastic HG, it is 
composed of silicone rubber in which 
a high finely divided, 
heavy metal particles have been uni- 
formly dispersed. Initial tests indicate 
temperature 
—85 to +500 F; extremely good resist- 


percentage ol 


a broad range of from 


ance to weather, ozone, and ultraviolet 
light, unusually uniform 
X-rays, 


shielding 


good electrical resist- 


| ance properties of 1017 ohm-centimeter, 


the ad- 
flexible 


gravity, and 


vantage of being a resilient, 
rubbery material. Send suggestions to: 


The Hard Rubber Co., 
407 East St., New Haven 9, Conn. 


Connecticul 


New Insulator... 


deadend_in- 
all-aluminum 


\ new distribution 


sulator that features 
hardware has a forged aluminum cap 
and stud that greatly increases its serv- 
ice life in 


corrosive atmospheres, and 


makes the total 


that ol 


lighter 
standard distribution in- 


weight 30°, 
than 


| sulators. A new porcelain shell contour 


gives it a much higher impact 


strength and improves the appearance 


of distribution construction. A. B. 


| Chance Co., Centralia, Mo. 


Maximum Meter... 


This instrument combines a meter- 
relay movement and special circuitry 
to show the highest level reached by 
an electric signal. Until reset, the ad- 
justable pointer remains at the maxt- 
mum signal over any period of time. 
The other pointer provides a continu- 
Any 
expressed as an 
The 
standard 


ous signal indication. variable 
that 


signal can be 


can be electric 


measured, instru- 


ment is available in sensi- 
tivity ranges of API panel meters and 
meter relays of 0-10 microamperes to 
0-50 amperes; 0-5 millivolts to 0-500 
volts, A-C or D-C. Assembly Products 


Inc., Chesterland, Ohio. 


(Continued on 3A) 
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World's largest exhibition building, 
COBO HALL occupies 10 acres 
of Detroit's Civic Center 


Square D Field Engineer Don Selby (right) and Mr. Gil Brandt, 
Project Electrical Engineer of Giffles and Rossetti, architect for 
COBO HALL, examining one of the drawout circuit breakers in 
the low voltage secondary portion of a Square D 2000 KVA 
double-ended unit substation equipped with nitrogen-filled 
transformers 


AMONG OTHER SQUARE D 


Easy, fast installation was a prime objective when eleven EQUIPMENT Hi COBO HALL 
31 Control Centers 


Square D unit substations went into COBO HALL. The var- 28 Swi 

: j a witchboards 

ious sections of each substation were completely coor- 450 Panelboards 

dinated at the factory. Reconnection of those sections at 75 Contactor Panels 

the job site required a minimum of time and labor. 1 Dimmer Board 
Design leadership is very much in evidence in Square 10 Dimmer Panels 

D’s broad line of unit substations. We suggest a three- 16 NEMA 4-Circuit Interrupters 

point comparison to prove the point—ease of installation, 120 Spotlight Control Panels 

minimum maintenance, maximum safety for both equip- 19,000 feet of Lay-In Duct 

ment and personnel. 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 
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“....wWe knew you would want all these 
switchgear advances. And we were 
determined to bring them to you at the 
lowest possible cost.” 


Frankly, we had a big decision to 
make when we were designing this 
new HK _ metal-clad switchgear. 
Should we go ahead with a complete 
redesign or should we simply add the 
new features we knew you wanted 
to our previous models? The latter 
would have been easier, and it still 
would have put us well ahead of the 
field. But we decided it would be 
more honest to give you the benefit 
of as much progress as possible as 
soon as we could. And we were con- 
fident that in this case we could 
give you all these advances at a 
price no higher than you would pay 
for equipment with none of them. 


First we wanted to give you stored 
energy closing. No circuit breaker 
in this class can really be called 
modern today without this feature. 
It insures that you can have fast, 
uniform closing every time. In fact, 
I-T-E makes it possible for you to 
close the breaker even during emer- 
gencies when you have lost control 
power. Fast closing reduces breaker 
upkeep—prolongs contact life. And 
I-T-E’s motor-driven spring charg- 
ing mechanism needs only about 
one-tenth the power of other de- 
vices. So you can enjoy the econ- 
omy of a smaller battery or con- 
trol transformer. 


To give you still greater safety too— 
again with no increase in cost—we 
designed this switchgear so you 
never need open the doors to move 
the breakers. You can go all the 
way from connected through test 
position, to disconnected, and 
back again with the door closed. 
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Where else can you find safety like 
this in metal-clad switchgear? Even 
an inexperienced man can operate it 
in complete safety. Because we were 
designing this equipment completely 
new from the ground up, we had the 
opportunity to make the compo- 
nents more accessible and provided 
more elbow room inside the com- 
partments. The bus is higher, for 
example, making installation and 
inspection easier. The control cables 
are brought in at the front for con- 
venience and safe access away from 
the high-voltage bus. The current 
transformers are located behind the 
shutter in the circuit breaker com- 
partment and may be easily changed 
without disassembling the bus or 
cable connections. 


We were meticulous from the begin- 
ning about taking full advantage of 
the many new materials now avail- 
able for switchgear use. And through 


—Frederick G. Schmidt, Manager Switchgear 
Division, I-T-E Circuit Breaker Company 





careful selection of materials, skill- 
ful arrangement of components, 
and shrewd economy of space, we 
were able to give you all these ad- 
vances in a substantially smaller 
package as standard equipment. 
The gear fits under lower overheads 
and in narrower aisles. Yet it gives 
you actually more usable space in- 
side than you had before. Circuit 
breakers are lower, lighter and easier 
to handle. Instruments are at eye 
level. We believe you will agree 
there is no finer switchgear available 
today anywhere. 


A complete description of this equip- 
ment is contained in our new illus- 
trated Bulletin 2801-2A. Send for 
your copy. And ask to see our new 
sound strip film. We’ll bring it to 
your office. You can see it in 18 
minutes. I-T-E Circuit Breaker 
Company, Dept. SW, 1900 Hamilton 
St., Philadelphia 30, Pa. 
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Other outstanding Shell 
Industrial Lubricants available world-wide 
Shell Tellus Oils — for hydraulic systems 
Shell Alvania Grease — multi-purpose in- 
dustrial grease 

Shell Rimula Oils — for heavy-duty diesel 
engines 

Shell Talona R Oil 40 —anti-wear crankcase 
oil for diesel locomotives 

Shell Dromus Oils—soluble cutting oils for 
high-production metalworking 

Shell Macoma Oils — for extreme pressure 
industrial gear lubrication 

Shell Voluta Oils — for high-speed quench- 
ing with maximum stability 


AN INTERESTING FACT! 
Every Shell Branded Industrial Lubri- 
cant is named for a sea shell. Shown 
here is the Turbo crassus 


Shell Turbo Oil 


Around the world, Shell Turbo Oil 
is available—under the same brand 
name and providing the same out- 
standing performance. This is assur- 
ance that your customers abroad will 
enjoy the superior turbine lubrication 
that domestic customers insist upon. 

Shell Turbo® Oil provides these 4 
outstanding reasons for its accept- 
ance as a top-rated lubricant for util- 
ity, industrial and marine turbines: 
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is there 


(1) It has exceptional oxidation sta- 
bility for maximum service life. (2) It 
separates readily from water. (3) It 
protects against rust. (4) Its perform- 
ance does not vary—make-up oil is 
identical to the original charge re- 
gardless of time of purchase. 

No matter where your turbines 
operate, make Shell Turbo Oil your 
standard recommendation. Write for 
complete information. 


SHELL OIL COMPANY 


NEW YORK 20, N.Y. 
. SAN FRANCISCO 6, CALIFORNIA 


IN CANADA: SHELL OIL COMPANY OF CANADA, LIMITED 


505 UNIVERSITY AVENUE ... TORONTO 2, ONTARIO 
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Special Transformers... 
tailor-made magnet coils... 
designed and built by NATIONAL 


Starting with your specifications, National can design 
and build electromagnetic components for unusual 
requirements. National has experience in building coils 
of all types for rotating machines, as well as transformers 
and special magnets. National NECCOBOND insulation 


system opens a new approach to winding design. : 

, : Quadripole for focusing proton beam in research 

For more information call our Columbus plant a Oe eee ee : ee 
apparatus. National coils are used in particle 


HUdson 8-1151, or the nearest National field engineer. accelerators and other nuclear equipment. 


Special transformers deliver 4000 amperes at low voltage these water-cooled transformers providing intermediate 
for heating glass-melting pots, National designed and built taps for adjustment of primary voltage. 


DIVISION OF 


. N e & *’ 
ese aTionai EICCTrIC UOl 
\ CONS / 
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COLUMBUS 16, OHIO « IN CANADA: ST. JOHNS, QUEBEC 
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ONLY WESTON 

emcees VAMISTORS* OFFER SMALLER 
SIZES, HIGHER RATINGS, 
EXTENDED RANGES 


1/4-watt and '/2-watt size resistors give 
70 100 125 150 175 200 double ratings in ambients of 125°C 





Miniaturized Weston VAMISTORS provide the desirable features 
of wire-wound and film-type resistors, yet offer higher wattages 
650° 99 and superior thermal characteristics. For example, standard 
’4-watt size “Missile Line” VAMISTORS are rated at half watt, and 
235 £910 oi, %.watt sizes give a full watt at 125° C. Gas-filled “Missile Line” 
; units thefore offer twice the wattage ratings 


of standard VAMISTORS! 

Design advantages include high stability, low temperature 

coefficient, and tolerances of +1%, +.5%, +.25%, and .1%. 
() These new precision film resistors are virtually noise free, have 


extremely low inductances, and are available with resistances 
up to 5 megohms. 


High reliability is assured, since Weston VAMISTORS are 
subjected to more rigid quality standards than any other type of 
resistor. They meet or surpass all applicable MIL specifications. 














For special applications, pairs or sets of VAMISTORS can be 
matched to tolerances of +.025% or temperature coefficients 

DERATING CURVE of +5ppm of each other, or combinations of both tolerance and 
temperature coefficient. 


Call your Weston representative for full information, 

or write for Catalog 04-101. Daystrom, Incorporated, 

Weston Instruments Division, Newark 12, New Jersey. 
International Sales Division, 100 Empire St., Newark 12, N. J. 
In Canada: Daystrom Ltd., 840 Caledonia Rd., 

Toronto 19, Ontario. 


70 100 125 150 175 200 
°c 


4+—_——— .032 t.002 
@ 20 GA. 








Model 9855-4 \4-watt size VAMISTORS can 
be used with a maximum of 350 volts. Model 
9854 2-watt size VAMISTORS have a maxi- 
mum rating of 500 volts. Resistance ranges: 
100 ohms to 5 megohms. Temperature coef- 
ficient: 50 and 25 parts per million/°C. 
Inductance: approximately .007 microhenry. 

















WESTON INSTRUMENTS DIVISION 


“Reliability by.“Design 
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*102 — that’s the number of Nelson high voltage starters 


in use at just one of the many refineries using Nelson electrical 


control equipment. 


This one refinery has been using Nelson starters for nine 


years.** What better evidence of complete satisfaction could 


be desired? Other industries such as paper mills, water and 


sewage pumping plants, and cement mills have also found that 


Nelson high voltage starters gave them the dependability and 


easy maintenance and installation so important to low cost 


operation. 


This record of proven performance again confirms the fact that 


Nelson is 


BIG ENOUGH TO PERFORM 
SMALL ENOUGH TO CARE 


Be sure to let your Nelson representative figure your next job. 


You will find him listed in the Yellow Pages of major city 


telephone directories. 


Write for your cop) 
of the 


Nelson Pictorial Index. 


** Ask your Nelson man for the 


facts on this installation. 


_ 
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TULSA, OKLAHOMA 


i il P.O. BOX 5385 


NAtional 7-5530 








New & Improved Products 
(Continued from page 24A) 


Push-Button Timer... 


A press of a button is all that ts 
needed to start this new model 309 
push-button timer. Available in 16 dial 


ranges for a-c or d-c operation, the 
timer features automatic reset and shut- 
off. Other features include 0.0025. re- 
peat accuracy, a metal-to-neoprene im- 
pingement clutch, and a SPDT snap 
action load contact in series with the 
motor, with an optional SPDT addi 
tional independent snap action contact 
if needed. Automatic Timing & Con- 
trols, Inc., King of Prussia, Pa. 


Motor Protector ... 


\ miniature circuit breaker, de 
signed specifically to protect small 
motors in portable power tools and ap- 
pliances, automatically cuts off power 
when the machine is overloaded or 
overworked. A reset button is used 
instead of fuses to reset the circuit 
breaker. Modern Manufacturing Co., 
Inc., 680 Davisville Rd., Willow Grove, 
Pa. 


Fault Ferret... 


This portable cable tester seeks 
out underground insulation  tailures 
before they happen by electronically 
breaking through the fault, and burt 
ing out the future failure to prevent 
“healing.” High powered pulses of cur 
rent are then fired into the fault so 
that its precise location may be traced 
and quickly repaired. Current leaking 
through the insulation is measured by 
the tester to indicate its condition. If 
the cable is faulty, the tracer generates 
a pulsed direction current over the 
conducting cable wiring. The current, 
returning by way of the cable sheath, 
is then divided at the precise point 
where the insulation break has allowed 
part of the tracer current to_ leak. 
Sorenson & Co., South Norwalk, Conn. 


(Continued on page 50A) 
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NOMINAL WEIGHTS OF FINISHED WEATHER-RESISTANT WIRE AND CABLE 


Copper & Copper Alloy Conductors 


Conductor Size 
A Ciel an toran 


URC Type 
Double Triple Type 
| Braid Braid 


Stranded | 


NS Telire| 


This table shows 


Neoprene 


Aluminum Conductors 


Polyethylene Neoprene 


Polyethylene 
Type Type 








POLYETHYLENE covered line wire weighs less 


Because it’s the lightest, polyethylene-covered 
line wire is the easiest for linemen to string 
up... hardest for ice and snow loading, gale- 
force winds to bring down. 


Polyethylene-covered line wire, depending on size and con- 
ductor, weighs from 5% to 32% less than other types. That’s 
what the figures in the specifications tabulated above show. 

This, of course, is no news to linemen who have strung 
all types of weatherproof line wire. They may not be able 
to quote pounds and percentages, but they all know you 
can’t beat polyethylene on weight. 


Linemen’s Favorite Material 


Light weight means easy handling, one of the main reasons 
polyethylene rates tops with installation crews. They also 
like polyethylene wire because it’s clean... free-stripping... 
has a smooth, self-lubricating surface that almost makes 
pulling a pleasure. And despite the exterior slip, the plastic 
covering hugs the conductor tightly, doesn’t ruffle as it goes 
over crossarms. 
“*Built-in”’ Safety Factor 


Polyethylene’s lightness provides lasting mechanical advan- 
tages, since span loads don’t tax supports as much as heavier 
type wire. This “built-in” weight safety factor pays off when 
violent storms push aerial construction to strain limits... 
when ice and snow loads topple heavier lines. 

An added factor in polyethylene wire’s ability to stay up 
under adverse conditions is its smaller diameter. It offers 
less resistance to wind, a smaller surface for ice build-up. 


Winning Combination 


Called the “closest to the ideal covering for line wire,” poly- 
ethylene is outstanding in other respects too. The shield it 
forms over wire is continuous...tough... resistant to aging, 
weathering, moisture, abrasion by lashing branches. It’s good 
for decades of superior service marked by fewer outages, 
minimum maintenance. 

When you order covered wire and cable, make sure the 
coating is made with PETROTHENE® polyethylene resins. 
PETROTHENE polyethylene costs no more, but it gives you 
premium weather and stress-crack resistance. 

Polyethylene’s advantages are outlined in an informative 
new U.S.I. data sheet, “Polyethylene...The Best Line Wire 
Covering.” Also available is a data sheet showing properties, 
applications and specifications of PETROTHENE polyethylene 
compounds. Send for your copies today. 


U. S. Industrial Chemicals Co. 
Division of National Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 
Please send me: 
[) ‘“‘Polyethylene...The Best Line Wire Covering” 
() “PETROTHENE Resins for the Wire and Cable Industry” 


Name: Title: 





Company: 





Address: 








USTRIAL CHEMICALS CO. 
Division of National Distillers and Chemical Corp. 
99 Park Ave., New York, 16, N. Y. 
Branches in principal cities 
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ARMCO steecs / tor electrical and electronic apparatus 


New steels are 























born at Armco Thickness Cut ; pi fea 
Armco Oriented mils Lengths lS §~ = at gg, 15 —_—Insulation 
kilogausses 
M-5 12 x x 0.58 
M-6 12 x x 0.64 
14 X X 0.66 Mill anneal 
M-7 12 x x 0.71 CARLITE 
14 x x 0.73 
M-8 14 x x 0.80 














| All Along the Line... 
=F Armeo’s Oriented Electrical Steels 
; Meet Specific Transformer Needs at Least Cost 














From power plant to the last distribution transformer on the line, 





Armco’s complete line of oriented electrical steel grades give you 


the advantages of a wide range of magnetic properties and excellent 








\ fabricating characteristics. In both design and production 
A they enable you to improve performance and trim costs. 
<SS Besides offering an effective range of superior magnetic 
a wee ‘ é “ as 
me. 7 properties, Armco Oriented M-5, M-6. M-7. and M-8 facilitate 
manufacture of both stacked and wound cores. Good punchability 
Land and flatness not only speed shop operations but help assure 


x é a as-designed performance. You also eliminate the trouble and 
expense of high temperature heat treatment because 
magnetic properties are fully developed at the mill. 
Make full use of the opportunities created by Armco Oriented 
Electrical Steels. They can reduce size and cost and step up 
the efficiency of power, distribution and high performance 
M, transformers. Let us send you complete information. Armco Steel 


Corporation, 2850 Curtis Street, Middletown, Ohio, 


ARNCO STEEL 


Armco Division * Sheffield Division * The National Supply Company + Armco Drainage & 
Metal Products, Inc. * The Armco International Corporation * Union Wire Rope Corporation 
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“Originators of 54% Step Regulators” 


ame 
WS gg 


* 


ar) | 
4 ».. 


% Ps 
Caliband is en Allis-Chalmers trademark. 


Lower! Lighter! Perfect for joint-pole use 
new JFR regulators cut installation costs 


Allis-Chalmers all-new JFR is the top qualifier for joint-pole 
use .. . pad or platform mounting. Tank size and weight reduced 
up to 33%, due to JFR’s improved materials and design tech- 
niques. Naturally, you save on transportation, handling and 
installation. 


More new JFR advantages! Now offered as standard, position 

indicator drag hands reset by pushbutton on the control panel. 

A new, quick-sight gauge instantly reveals oil level. Exclusive 

unidirectional breather removes all moisture and contaminating 

gases. And a new cover, with hidden bushing mounting studs, 

shi ciel tiie, elites, Wein wiitiend: chanatet cuts maintenance. For all the facts ask your nearby A-C office 
customer voltage or interrupting service! A twist of the knob for new JFR Bulletin 21B7977E or write Allis-Chalmers, 


and you set or test voltage level and band width No need - eae i ‘ 
to return compensator settings to zero. Power Equipment Division, Milwaukee 1, Wisconsin. A-1261 
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20 years beneath 
the sidewalks of 
New York 

(ss) Tiger Brand 
Paper-Lead Cable 


Like most utilities, Consolidated Edison of 
New York City, is engaged in an endless race 
to keep up with the growing demand for elec- 
tric power. 

In the Williamsburg section of Brooklyn, 
new USS Tiger Brand Paper-Lead Cables 
were installed to replace some of the existing 
ones that were being removed, due to system 
rearrangement, after 20 years or more of 
service. In some areas, the new cables were 
an addition rather than a replacement. The 
old cables were still giving good service but 
additional capacity was needed. 

USS Tiger Brand paper-insulated, lead 
sheath cables are noted for their reliability 
More than 56,000 feet were used by Consoli 
dated Edison in recent expansion programs 
Engineering specifications called for 2/0, 27 
KV, 3-conductor cable in carefully predeter- 
mined lengths for the Williamsburg section. 

For high-voltage feeders, USS Tiger Brand 
Paper Insulated Cable is available in solid 
or gas-filled types. Many special construc- 
tions are available as standard production 
An inquiry detailing your requirements will 
receive our prompt and careful attention. 
Write American Steel & Wire, 614 Superior 
Ave., N.W., Cleveland 13, Ohio 


USS and Tiger Brand are registered trademarks 


USS Tiger Brand Electrical Wire & Cable 
—A standard cable for every special job 


Asbestos Wire and Cable e Varnished Cambric Cable ¢ Mold-Cured 
Portable Cord » interlocked Armor Cable e Shovel & Dredge Cable 
e Special Purpose Wire & Cable e Paper & Lead Cable « Aerial, 
Underground and Submarine Cable 


American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast 
Distributors « Tennessee Coal & Iron Division, Fairfield, Ala., 
Southern Distributors « United States Steel Export Company, 
Distributors Abroad 


Power boost for Williamsburg area. Crew makes a 
393-foot pull applying lubrication on the new Tiger 
Brand Cable as it is fed into the underground duct. 





Miniature 
Dual-Dielectric 
Capacitors 

for 125 C Operation 
Without Derating 


An improved version of Sprague 
Electric's famous Prokar® line of 
molded tubular paper capacitors 
has just been announced by the 
company as offering circuit design- 
ers small capacitors with improved 
humidity resistance for 125 C oper- 
ation in military, commercial and 
industrial electronics. 

Key to the improvement is the 
use of a new dual-dielectric which 
combines the dielectric strength of 
the highest grade capacitor tissue 
with the ion barrier effect of poly- 
ester film, giving these miniature 
units high insulation resistance plus 
extended life at 125 C. Type 150P 
Capacitors, as the new series is 
designated, are still impregnated 
with the exclusive high temperature 
organic material which marked a 
milestone in miniature molded ca- 
pacitor development when Sprague 
first introduced it. The new series 
is designed for operation at temper- 
atures up to 125 C without voltage 
derating. 

For complete specifications on 
Type 150P Prokar *D’ Molded 
Capacitors, write for Bulletin 2300 
to Technical Literature Section, 
Sprague Electric Company, 321 
Marshall Street, North Adams, Mass. 
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Solid-Electrolyte 
Tantalex® 
Capacitors 


SOLDER. -MNO2 


ANODIZED 
TANTALUM 
FIGURE A 


TERMINAL METAL CAN 
. 





CS 


——-EVELET 
\—ciass SEAL 
“INSULATOR 
4 SOLID TANTALUM 
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FIGURE B 





SOLDER 


The ultimate in reliability, achieved 
through constant research, is evi- 
dent in Sprague Type 150D Solid- 
Electrolyte Tantalex Capacitors. 
True miniaturization and excellent 
stability of electrical characteristics 
make them ideal for transistor cir- 
cuits in military and industrial 
applications. 

Figure A shows a typical con- 
struction used for low capacitance 
values. The anode is a coil of 
smooth-surfaced tantalum wire 
which has been anodized to obtain 
the dielectric surface film. This type 
of anode is used only for fractional 
Capacitance values. 


Figure B shows a typical porous- 
anode, hermetically-sealed capaci- 
tor. The anode is of the sintered 
tantalum pellet-type which exhibits 
a large gain in surface area per unit 
volume. Thus, the resulting capaci- 
tor has a large capacitance-to-volume 
ratio. It cannot leak or corrode even 
if the hermetic seal of the outer- 
metal case be broken or destroyed. 

These capacitors may be used 
wherever stable capacitance and low 
dissipation factors are dictated over 
a wide temperature range. The ca- 
pacitance varies by only a few per 
cent from room temperature down 
to —-80°C or up to +85°C and the 
dissipation factor is nearly constant. 
These capacitors can be used at 
125°C with proper voltage derating. 

Write for Engineering Bulletin 
3520C to Technical Literature Sec- 
tion, Sprague Electric Co., 32! 
Marshall St., North Adams, Mass. 


New 
Dual-Dielectric 
Capacitors Surpass 
MIL-C-25A CP-70 


Requirements 


A new series of large drawn-rectan- 
gular case capacitors recently placed 
in production by the Sprague Elec- 
tric Company surpasses MIL-C-25A 
Type CP-70 requirements for per- 
formance, reliability, size and maxi- 
mum operating temperature without 
voltage derating. Sprague Type 272P 
Difilm Vitamin Q® Capacitors with- 
stand the most severe operating Con- 
ditions encountered in military and 
industrial electronic equipment. Un- 
like MIL-CP-70 units which require 
derating above 40 C and are limited 
to 85 C maximum, these new Sprague 
Capacitors can be operated at full 
voltage up to 125 C. 

A duplex dielectric is used in these 
capacitors. It consists of both syn- 
thetic polyester film and the highest 
grade capacitor tissue. The impreg- 
nant is Vitamin Q, a synthetic poly- 
mer which has been used by Sprague 
with outstanding success in paper 
capacitors for many years. Seamless 
construction of the capacitor cases 
provides a virtually leakproof con- 
tainer with increased reliability over 
MIL-type units using fabricated 
cases. 

The smaller size of Type 272P 
Difilm Vitamin Q Capacitor in com- 
parison with that of oil-paper units 
for similar applications is important 
in many jam-packed equipment 
applications. 

For complete engineering data, 
write for Engineering Bulletin 2340 
to Technical Literature Section, 
Sprague Electric Company, 321 
Marshall St., North Adams, Mass, 
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Institute Technical Groups 


W. R. CLARK 
MEMBER AIEE 


It is the purpose of this article to give some of 

the past and present history of the major steps 

which have culminated in the recent decision of 

the Board of Directors to establish Institute Tech- 

nical Groups and to discuss the Technical Group 
organization. 


HE RECENT DECISION of the Board of Di- 
rectors to establish Institute Technical Groups 
was first disclosed to the AIEE membership in a 
article by W. A. 
Proposed Institute Groups,” which appears on pp. 386- 
87 of the May 1960 Electrical Engineering. 


The first major steps toward the formation of Insti- 


brief Lewis entitled “Formation of 


tute Technical Groups occurred back in about 1940 
when Technical Groups, or Discussion Groups as they 
have sometimes been called, came into existence. They 
have proved to be a very successful part of the technical 
activities of many Sections. The attendance has been 
good at these group meetings, and the discussions have 
been invigorating. 

Another important step occurred in 1948 when the 
Subcommittee on Electronic Instruments organized the 
first Special Technical Conterence. Since then, numer- 
ous AIEE Technical Committees have organized Special 
Technical Conterences, each in its own field of techni- 
cal interest. Since 1948, there has been an ever-increasing 
the total 
yearly attendance at Special Technical Conferences ex- 


growth of interest in this activity. Today, 
ceeds the total attendance yearly at General Meetings, 
District Meetings, and Subsection Meetings. In fact, the 
total yearly attendance at Special Technical Confer- 
ences is rapidly approaching the total yearly attendance 
at Section meetings. 

I feel that I have been very fortunate in having been 


associated with both these activities since their incep- 


tion, and I have followed with great interest their 
growth and expansion, 

In 1954, some of those members who were active in 
AIEE affairs began to realize that some changes were 
necessary in the AIEE organization to make it more 
attractive to the younger engineers. Numerous sugges- 
tions were received from ALEE members on this subject; 
and since this subject was of great interest to me, I was 
one of those making some suggestions. The Board of 
Directors on June 24, 1954, authorized the Committee 


on Planning and Coordination: 


W. R. Clark is with the Leeds & Northrup Company, Philadelphia, Pa. 


Coggeshall, C. S. Rich, W. A. Lewis, and 
G. E. Herrmann in supplying the information given in this article is 
greatly appreciated. 


The co-operation of L. S, 
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“To conduct an over-all study of the present organization of 


the Institute, including its finances ... made with a view to 


arriving at a more efficient and comprehensive plan of organi- 


zation designed to operate within the available finances of 


the Institute and to provide for such subdivisions as may be 
needed for the efficient administration of the affairs of the 
Institute in the future... .” 


Later the Planning and Coordination Committee was 
authorized to retain the services of Stevenson, Jordan 
and Harrison, Inc., management consultants, to assist 
them in this assignment. 


THE STEVENSON, JORDAN AND HARRISON 
INVESTIGATION 


AFTER a very thorough study of the situation, the 
Consultants made a very comprehensive report of their 
findings with recommendations to the Board of Di- 
rectors. One of the main recommendations was the es- 
tablishment of the AIEE department organization. It 
is described in Electrical Engineering, September 1956, 
pp. 857-59, and is the basis of our present organization. 

Another recommendation was that AIEE expand the 
Technical Group activity in the Sections. The president, 
at that time, with the concurrence of the Board, ap- 
pointed a committee under the chairmanship of J. C. 
Strasbourger to determine methods and means for im- 
plementing this recommendation. Mr. Strasbourger at 
that time was chairman of the Administration Depart- 
ment and quite familiar with Section operations. 

As a result of the deliberations of this committee, 
two important actions were taken: 


1. A survey of the membership of the Sections was 
undertaken to determine interest in the formation of 
new Technical Groups. 

2. A Technical Operations Department (TOD) rep- 
resentative for each District was appointed to spark- 
plug technical activities in the Sections and to help tie 
in closer the activities of the Technical Committees of 
the Institute with the Technical Groups of the Sections. 
A TOD representative is a nonvoting member of TOD. 


Since these two steps were taken late in 1956, 45 new 
Sections 
260 


Technical 
the 
Technical Groups in operation, 


Groups were established in 64 


within firs’ 3 months. At present there are 


THE COOVER COMMITTEE 
THe TOD Forum at the 1957 Winter General Meet- 
ing was devoted to a complete review of the organization 
of Technical Groups in the Sections and of Technical 
the Institute. As a the talks 
presented and the discussion that followed, President 


Committees of result of 


M. S. Coover appointed an Ad Hoc Committee, with 
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W. R. Clark as chairman, to determine ways and means 
for providing a clostr tie-in between the activities of the 
Technical Groups of the Sections and the Technical 
Committees of the Institute. 

As a result of several meetings of that Committee, 
the following recommendations were submitted for con- 
sideration at the 1957 Summer Meeting of the Board 
of Directors: 


1. The Section Technical Group Chairman, or his 
representative, should be appointed by the President 
as a liaison representative of the appropriate Institute 
Technical Committee. 

) 


2. Standardization of names of committees, subcom- 


mittees, and groups within Sections and Technical 


Committees is desired. It is recommended that, for a 


start, Technical Committee nomenclature be used in- 
sofar as possible. 

3. The Section Technical Group Representative on 
the Institute Technical Committee should be identified 
in the Organization Manual with his Section afhliation. 

!. The Section report forms, which are made out at 
the present time by the Technical Group representative 
in the Section, should be revised and amplified to in- 
clude synopsis of Technical Group activities, including 
copies of papers presented (if available), and items of 
importance which would be of interest to other Sections 
or to the Institute Technical Committees. Copies of 
this report should be sent to: (a) the Chairman of the 
Technical Committee or the Division Chairman, if 
there is no appropriate Institute Technical Committee; 
(b) the TOD District Representative; (c) the Section 
Secretary, as at present; (d) District Vice-President; 
(e) Headquarters, as at present. 

5. The Chairman of Institute Technical Committees 
should use this information in their reports for further- 
ing the work of their committee. 

6. Headquarters should correlate the information they 
receive, including minutes of Institute Technical Com- 
mittee meetings as well as Technical Groups. 

7. The resulting work should be published in appro- 
priate form—items of general interest being edited and 
published in Electrical Engineering, possibly in a new 
section under the heading “Technical Activities.” 

8. The Headquarters Staff should be augmented to 


implement the above recommendations. 


Che Board voted that the report of the Ad Hoc Com- 
mittee be received and referred to the Technical Opera- 
tions Department, the Publications Department, and 
the Administration Department; and that their reviews 
and considerations be coordinated by the Planning and 
Coordination Committee, with a final recommendation 
brought to this Board and that the program be immedi- 
ately activated to the extent that the Board authorize 
the TOD to request from the Sections the names of their 
respective chairmen of local Technical Groups, and 
further, to request that they furnish TOD with reports 
on the activities of local Technical Groups. 

It was the consensus of the Board that the Ad Hox 
Committee should continue its work. 
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Some of these recommendations have been achieved, 
i.e., the listing of TOD representatives in the Organiza- 
tion Manual and augmentation of the Headquarters 


Staff to assist in the operation of TOD activities. 

Later on, this same committee made some additional 
recommendations at the February 7, 1958, Board Meet- 
ing which concluded their assignment. These recom- 
mendations were: 


9. That the Board of Directors of the AIEE take im- 
mediate steps to compartmentalize the technical activi- 
ties of the Institute so that the Institute be composed 
of Technical Divisions which are completely vertical 
within the Institute technical structure, extending from 
the top of the organization down into the Sections and 
Student Branches; thus, each AIEE member in addition 
to being a member of the Institute would become a 
member of one Technical Division. Each Technical Di- 
vision should have its own publication. 
the start 
might be the same as those Divisions presently consti- 


10. The number of Technical Divisions at 


tuting the Technical Operations Department. Expan- 
sion of the number of Divisions may be desirable at a 
later date. 

11. Each Section Technical Group would be assigned 
to the appropriate Technical Division. 

12. Each member, upon payment of his dues, would 
receive Electrical Engineering (the torm of this publica- 
tion would not be changed by these recommendations) 
plus the publication of the Division of which he is a 
member. Membership in an additional Division would 
be obtained by the payment of additional dues, esti- 
mated to be approximately $3. 

13. Each Division publication would contain: 

a. The Transactions Papers of that Division. 

b. Items of minutes of Technical Operations De- 
partment Meetings of interest to Division members. 

c. Items from the minutes of Division Committee 
and Technical Committee Meetings of interest to Di- 
vision members. 

d. Items from local Technical Groups of interest 
to Division members. 

e. Papers of interest presented by Technical 
Groups of the Sections assigned to that particular Di- 
vision. 

f. Proceedings of Special Technical Conterences. 

g. Some of the Conference Papers presented at 
the General Meetings. 

h. Some of the District Papers presented at Dis- 
trict meetings. 

i. Advertisements to help defray the expenses of 
the publications. 


PFHE BARRETT TASK FORCE 


IN DeceMBER 1957, President W. J]. Barrett appointed 
a Special Task Force on Institute Activities and Organi- 
zation to implement an action taken by the Board of 
Directors at the San Francisco meeting on June 28, 
1956, which provided that a Special Task Force be ap- 
pointed to study the various thoughts that were dis- 
cussed by the Board at its meeting with the idea of 
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establishing some dynamic plan for implementing 
action to accomplish the objectives. W. A. Lewis was 
appointed Chairman. 

Since the assignment of this newly appointed Task 
Force overlapped the assignment of the Coover Com- 
mittee, and the Coover Committee had completed its 
investigation and reported its recommendations, it was 
discharged with thanks. In order to take advantage of 
the work already completed, the Chairman of the 
Coover Committee was made a member of the Barrett 
‘Task Force. 

Alter consideration of numerous comments and sug- 
gestions from numerous sources and many meetings, the 


Task 


which are presented here in abbreviated form: 


Force made the following recommendations, 


l. New Activities Committee. The 
mends that the New 


Task Force recom- 
\ctivities Committee recently 


authorized by the Technical Operations Department be 


fully implemented, to provide a separation between 
responsibility for operating an existing technical or- 
ganization, and for establishing major modifications in 
the structures of the organization, to meet new needs. 
The Task Force believes that the responsibilities of 
operating existing Technical Committees, with estab- 
lished scopes, and maintaining a proper technical pro- 
gram are sufficiently demanding that these same com- 
mittees should not be expected to be responsible for 
adapting the structure to meet all new changes and 
developments as they arise. By providing a separate 
committee whose primary responsibility is the consider- 
ation of proposed new activities and whose duty is to 
operate them for a limited time, until they are on an 
established basis, the Institute may be made much more 
flexible in meeting the demands of new technology, 
without sacrifice of the advantages built up in the exist- 


ing organization. 

It is, of course, to be understood that nothing in the 
preceding paragraph is intended to relieve the existing 
divisions and committees of the responsibility for con- 
tinually revising their scopes and operations to meet 
The New 
tended to supplement and facilitate the process of con- 


changing needs. Activities Committee is in- 


tinuous adaptation, and not to monopolize it. 


2. Institute Technical Groups. The Task Force rec- 
ommends that the Institute authorize the establishment 
of a series of Institute Technical Groups, each devoted 
to the activities of a Technical Committee, which exists 
now or may be created in the future. Such a group 
should be established in each area when the evidence 
of interest justifies the formation of the group. The 
same plan should be available in the areas of General 
Committees in other departments when appropriate. 

The purpose of the proposed Institute Technical (or 
General) Groups is to provide for more direct partici- 
pation of individual members of the Institute in activi- 
ties now normally carried on by appointed committees. 

3. Publication. If the proposed Institute Group activ- 
ity is implemented, greater flexibility in publication 
policy will be needed to serve the membership of these 
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groups adequately. It is proposed that the existing bi- 
monthly publications be utilized to serve these needs, 
by making modifications as may be found most desir- 
able. It is recommended initially that each Division be 
authorized to establish its own bimonthly type of pub- 
lication—and, with increasing demand, it may be de- 
sirable to permit a single Technical Group to set up a 
separate publication. The Task Force recommends that 
control of publication policy on the bimonthly publica- 
tions remain with the Publications Department, but 
subject to consideration of modified reconimendation 
from the Technical Operations Department, based 
upon the operation of the Institute Groups. 


‘Task 


mends that the requirements for voting membership in 


t. Cognate Memberships. The Force recom- 
the Institute be substantially broadened, to permit im- 
mediate entry into the Institute of professionally quali- 
fied engineers and scientists whose fields of education 
and past activity may have been in fields of endeavor 
different from Electrical Engineering as generally recog- 
but activities lie in or closely 


whose current 


Electrical 


nized, 


border upon Engineering, in its broadest 
aspects, and who have developed an interest in making 
contributions to an area of Electrical Engineering or 
Electrical Science. 

5. Directors to Represent Fields of Technical Activity. 
The Task Force recommends specifically that the Di- 
Technical Divi- 
sions, so that two Directors represent, on the Board of 


rectors of the Institute be allocated to 


Directors, technical backgrounds associated with each 
of the Technical Divisions. 

The purpose of this recommendation is to provide 
broader technical experience on the Board of Directors, 
by insuring that the Directors are men whose combined 
technical experience covers all the major fields of Insti- 
tute activity. This proposal corresponds, in the techni- 
cal fields, to the manner in which the Vice-Presidents 
serve to provide geographical representation. 


The 
principle the first four recommendations but referred 


soard at its October 1959 meeting approved in 


the last one to the Planning and Coordination Commit- 


tee for further study with the Task Force. 
This group after a careful review of the problem 


made the following recommendations: 


1. That each Technical Division shall have the right 
Vice- 


President in alternate years, to serve a 2-year term as a 


and privilege of nominating a candidate fot 
voting member of the Board. The Division shall select 
its candidate and submit his name to the Nominating 
Committee, in the same way that the District Executive 
Committee selects and submits its candidate for the 
office of District Vice-President. 

2. That the number of Directors-at-Large shall be 
reduced from 12 to 8. 

3. That each Department shall be responsible for 
proposing to the Institute Nominating Committee a 
candidate for Departmental Director to be designated 
“Director (General Administration, Publications, etc.)” 
and, as such, to serve a 2-year term as a voting member 
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of the Board of Directors. The name proposed to the 
Nominating Committee by the Department shall be in- 
cluded in the slate of candidates for election by the 
membership in the usual way. The Departmental Di- 
rector shall serve as Chairman of the Department. 

t. That the Executive Committee of the Board of Di- 
rectors shall consist of the President, as chairman, the 
lreasurer, and the Department Directors; also one Past- 
President, the Chairman of the Planning and Coordina- 
tion Committee, the Chairman of the Finance Commit- 
tee, and two other members of the Board as selected 
by the President. 

Ihe Board at its February 1960 meeting approved all 
four proposals and recommended that all eight recom- 
mendations be put in operation as soon as possible. 


rhis gives a brief history of some of the steps leading 


to the proposed Institute Technical Groups, which is 


the main subject for discussion. 


NEED FOR INSTITUTE TECHNICAL GROUPS 


A LOOK at some graphs will substantiate the feelings 
of the committees that some changes in our organiza- 
tion, or a change in emphasis on various activities of 
the Institute would be highly beneficial to the Institute's 
future. 

The first graph to consider is that of membership 
growth (Fig. 1). For comparison, I have also plotted the 
growth graphs of some of our sister societies whose 
fields of interest overlap ours. The membership curves 
for the AIEE, IRE (Institute of Radio Engineers), and 
ISA (Instrument Society of America), do not include 
student members, but the figures available for ASME 
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(American Society of Mechanical Lngincers) for this 
period include students. We do know that ASME for 
1959, not including students, had a membership of 
46,804 compared to 58,421 including students. The 
AIEE rate of growth has been averaging about 3° per 
year. This year indications are it may be about 4%. 
The ASME growth for 1958 was 9.1°. The ISA growth 
has been averaging better than 7°, 
past few years. The IRE growth has been averaging 


per year for the 
better than 10°, per year for some time, and they have 
superseded AIEE as the largest electrical engineering 
society. (AIEE, however, has more voting members than 
IRE.) 

What can AIEE do to increase its rate of growth? 
This question must be answered promptly and correctly. 

A look at the statistics given in the AIEE Organiza- 
tion Manual will show, among other things, the chang- 
ing interests of our members in various Institute activi- 
ties. Of particular importance is the yearly attendance 
at various Institute activities. These figures have been 
plotted in Fig. 2. The attendance at Special Technical 
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Fig. 2. Yearly attendance at Institute activities. 


Conferences seems to be rapidly approaching the at- 
tendance at Section meetings. Attendance at Technical 
Group Meetings is also increasing as is also true of 
General Meetings. Attendance at main Section meetings 
is decreasing. This graph gives us some indication of 
the trend of interest of our members, but the curves of 
Fig. 3 tell a more vivid story. 

A good criterion to use in determining the interest 
of our members in the various Institute activities is to 
compare the yearly variation of attendance at these ac- 
tivities with the yearly variation in Institute member- 
ship. 
ratio of attendance at Institute Activities to 


To this end Fig. 3 shows the variation of the 
Institute 
membership. 

For satisfactory performance, the attendance at each 
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Institute activity should increase at least in the same 
proportion as our membership increases. This means 
that each line should be parallel to the abscissa or have 
an upward trend through the years. 

However, the graphs show some alarming trends in 
the ratio, which I call the interest factor, during the 


past 10 years: 


interest in all 
Fig. 3). 


2. This 40°, variation is due almost entirely to less 


1. A 40°, reduction has occurred in 


Section-sponsored meetings (Curve I, 


interest in the main monthly meetings of the Sections 
(Curve 2, Fig. 3). 

3. The interest in Technical Groups of the Sections 
has remained practically constant since the high level of 
1950 (Curve 4, Fig. 3). 

1. The interest in Subsection Meetings has remained 
practically constant since the year 1952 (Curve 5, Fig. 
3) 

5. The interest in General Meetings has remained 
5). 
6. The interest in Special Technical Conferences has 


quite constant during the past 10 years (Curve 6, Fig. 


grown almost tentold during the past 10 years (Curve 


5, Fig. 2). This activity, therefore, has sustained our 


main interest growth and should be exploited. 


Special Technical Conferences are, and have been, 
generated by the Technical Committees of the Institute. 
Sections, or the Technical Groups of the Sections, have 
been of incalculable aid in assisting in the manning of 
these conferences. These conferences were planned and 
still are planned to be a get-together of engineers having 
a common interest in a relatively narrow field of electri- 
cal engineering. All attending these conterences know 
the subject, have like interests, and can talk the same 
language. These conferences are, therefore, in essence 
a meeting of an Institute-wide ‘Technical Group. 

It seems very logical to combine the Special Techni- 
cal Conferences, an activity which has a very good in- 
terest factor, with the Sections’ Technical Groups, an 
activity which is maintaining its interest factor, and 
form Institute Technical Groups. This definitely would 
tie in the activities of the Technical Groups of the Sec- 
tions with the Technical Committees of the Institute 
and should result in an activity having a high and ever- 
increasing interest factor, It should stimulate Institute 
growth. 

FUNCTIONS AND DUTIES OF INSTITUTE 


GROUPS 


PECHNICAL 


Tue Task Force had these thoughts in mind when 
they proposed the formation of Institute Groups. The 
function and duties of these Groups, as defined by the 
‘Task Force, would be 


1. An Institute Technical (or General) Group should 
be established in the field of anv Technical Committee 
(or General Committee, if appropriate) upon evidence 
of adequate interest among the membership. For thas 
activities of the Committees 


purpose, the scopes ol 


should be publicized, and each member of the Institute 
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should be offered the opportunity, through department 
auspices, to signify, by application, his interest in join- 
ing such a group, if formed. A group should be created 
whenever a specified minimum number of bona fide 
applications for membership in the group is received, 
and confirmed by the Technical Operations Depart- 
ment. The Task Force recommends initially that the 
minimum number of applications for the formation of 
a group should be 50. 

2. Each group, as it is formed, should be assigned to 
the corresponding Committee, to operate and maintain. 
Individual memberships should be provided for all In- 


stitute members (only) who have made application, 


once the minimum number of applications, each accom- 
panied by the initial dues, as specified below, has been 
accepted. 

3. Each Technical (or General) Group should hold at 
least one business meeting yearly, at an AIEE General 
Meeting, at an appropriate Special Technical Conter- 
ence, or at some District Meeting particularly suitable. 
This meeting should be a joint meeting with the mem- 
bers of the Committee and of the Institute Group, and 
should be organized by the Committee. At each meet- 
ing, the chairman, subcommittee chairman, and other 
committee members as necessary, should outline the 
plans for the activities of the Institute Group and Com- 
mittee, report on work in progress and recently com 
pleted, subjects of proposed sessions, Special Technical 
Conterences and other meetings, standards activity in 
progress, and any other committee work of interest to 


the Group members. Members of the Group should be 
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Fig. 3. Yearly variation of the ratio of attendance at Institute activities 
to Institute membership. 
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afforded opportunity to discuss all of the material pre- 
sented, and to make suggestions for modifications or 
additions to the activity. Each year members of the 
Group should be given opportunity to suggest candi- 
dates for future membership on the corresponding 
Committee. It is entirely in order for members of the 
Group to volunteer for committee activity when they 
believe that they can be of service in the conduct of 
the activity program proposed for the Group. 

!. Minutes of the Group meetings shall be kept, and 
copies of these minutes as well as copies of the minutes 
of other meetings of the Committee shall be distributed 
to all members of the Institute Group. These may be 
distributed separately, or possibly may be published in 
an Institute publication, as may be most suitable. 

5. Notices of all appropriate Special Technical Con- 
ferences and other meetings of a District or Institute 
character in which the program is of interest to mem- 
bers of the Group should be distributed to each mem- 
ber. 

6. Once an Institute Group has been organized, every 
effort should be expended to establish and enhance the 
prestige of the Group. Technical and professional ac- 
tivity should thereafter be attributed to the Group 
rather than to the Committee. 

7. To cover the additional cost for such activities, the 
appropriate Department shall establish dues for each 
Institute Group formed, based upon the estimated costs 
of the special services provided for the members, and 
thereafter the corresponding Committee shall modify 
the Group dues, subject to Department approval, as 
may be needed to cover the additional costs encountered 
in the group operation. 

8. Whenever an Institute Group is formed, a corre- 
sponding local Group may be established within a Sec- 
tion by the direct request to the corresponding Institute 
Group from a suitable number of Section members. The 
number of members recommended initially is 10. A 
local Group may be formed jointly by the members of 
adjacent Sections, if desired. 

9. For each Institute Group formed, each Section of 
the Institute may have the privilege of designating a 
member of the Group, who is a member of the Section, 
as the Section liaison representative, with the responsi- 
bility of keeping the Section informed of the Institute 
Group activities. If a corresponding local Group is 
established within the Section, the liaison representative 
to the Institute Group should be selected by the local 
Group for its Section. 

10. ‘To serve the needs of the Institute Groups, the 
publications policy of the Institute should be modified 
and broadened to provide somewhat greater flexibility. 
Fo this end it was recommended that initially each Di- 
vision be authorized to establish its own bimonthly type 
of publication which should include in addition to 
Transactions Papers, minutes or summaries of Com- 
mittee and Institute Group Activities, proceedings of 
Special Technical Conferences, and under certain care- 
fully controlled conditions, Conference Papers and Dis- 
trict Papers that may be appropriate for publication. 
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ORGANIZATION 


EACH Institute Technical Group would be authorized 
to establish its own bylaws which would have to be sub- 
mitted to the ‘Technical Operations Department for 
approval. The scope of Group activities must be clearly 
specified and be in accordance with the activities of the 
corresponding ‘Technical (or General) Committee. Any 
change in bylaws or scope of operation must be ap- 
proved by the Department. This Committee, in addition 
to preparing its present assignment, would also act as 
the Executive Committee for the Group and be respon- 
sible for the program and activities of the Group as a 
whole. 

The officers of the Technical (or General) Committee 
should serve in the same capacity as officers of the cor- 
responding Institute Group, except that upon the for- 
mation of an Institute Group, an additional ofhcer, 
known as the Group Secretary, shall be appointed. Ini- 
tially, the Chairman of the Committee would be ap- 
pointed by the President, as at present, and he in turn 
should appoint the Vice-Chairman (one or two), the 
Committee Secretary, and the Group Secretary. 

When membership reaches a_ prescribed number, 
which may be established from time to time by the 
Department, each Group would be offered the privi- 
lege, to be acted upon by vote, of electing its officers, 
in accordance with bylaws established by the Group, 
and these officers would then serve both as the Institute 


Group officers and the corresponding Committee officers. 
The 
required in order to establish election of officers should 


Task Force recommended that the initial number 


be 200 members. It should be a requirement that a can- 
didate for Institute Group Chairman must have held 
one of the other offices of the Institute Group, and his 
term of office should preferably not exceed 2 years. 


EXISTING TECHNICAL GROUPS IN SECTIONS 


AN EXAMINATION of the existing Technical Groups of 
our Sections indicates that about 17 groupings of Sec- 
tion Technical Groups could be made which would 
have fields of interest comparable to a corresponding 
number of existing Technical or General Committees. 
About 55 Section Technical Groups would be included 
in the 17 groupings (see Appendix). 

An additional five groupings of Section ‘Technical 
Groups could be made which have a feld of interest 
comparable to a corresponding number of our Tech- 
nical Divisions. About 57 additional Section Technical 
Groups would be included in these groupings. 

The remaining groups would involve two or more 
Divisions and some modification of their structure might 
be in order. 

From this brief examination of the existing Group 
situation, it appears as if it would not be too difficult 
to establish Institute Groups based on existing ‘Tech- 


nical Groups of the Sections. 


PUBLICATIONS AND FINANCING 


THE FINANCING of Institute Technical Groups is one 
of the most important and one of the most difficult 
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phases of the entire program. I feel that establishing a 
good publication will do more to tie together the opera- 
tions of Technical Groups, coordinate their activities, 
and promote their development than any other single 
action that could be taken. However, publications are 
expensive unless the quantities approach 5,000 per issue. 

Let us look at the interesting figures given in Table I, 
which shows the number of Transactions Papers proc- 
essed during fiscal year 1959-60 for each of our present 
existing Divisions. The Table also shows the estimated 
costs if the papers had been published in Division pub- 
lications. 





Table I. Transactions Papers for 1959-60 Fiscal Year 


Probable No. of 
Editions 


No. of 


Papers 


No. of 
Pages 


Cost Per 


Division Edition 


Issues Cost 


Communications 68 2,740... .6 


1,820 


$17,026... ..$6.22 
3,474.. 1.90 
. 28,610 


Instrumentation 15 

Science & Electronics 106 5,507 .... 

. Publication (14-2+3): 
Communication 
& Electronics 


Publication (4+5) 


... 10,067 59.543 


General Applications 1.586 8,816 


. Industry 14,925 
Applications 

& Industry : 5567 
Power : ov 028,300 


$081... 


30,143 
87,906.... 
Publication (6) 
Power Apparatus 

& Systems 7 8 383 


87,906 10.50 


Totals for all Divisions 24,017 $177,592 $7.40 





The probable editions’ figures for Divisions were esti- 
mated, using the 1956 survey, which was made to de- 
termine the primary and secondary interests of our 
members. The probable editions’ figures for each Pub- 
lication (A, B, and C) are actual for the 1959-60 Fiscal 
Year. 

The number of issues was estimated by placing a 
minimum of about 12 papers per issue. 

Che costs per edition for each Publication (A, B, and 
C) are actual, but are estimates on the Division basis. 

It is obvious from Table I that the Bimonthlies, as 


they are now constituted, have 


a better balance ol pa- 
pers than would be true if we had Division Bimonth- 
lies. Four of the Divisions at present could support a 
Bimonthly; the other two would need more papers. 

It is also quite obvious that individual Group publi- 
cations are going to be costly unless Group membership 
is in the thousands. 
the annual 
cost per member, is high for the Power Division because 


The cost per edition, which would be 
of the large number of papers and large number of 
pages pel paper. 

Division 
publication would total about 110 papers per year (735 


If we arrange our Divisions so that each 
pages), including Transactions Papers, proceedings of 
Special Technical Conferences, some of the better Dis- 
trict Papers and Conference Papers, and some signifi- 
cant news items concerning the activities of the Groups 
of the Division, it is estimated that for 5,000 editions of 
6 issues each, each publication would cost about $33,700 
(or $36,200 for a 7,000 edition). This is for an organiza- 
tion having six Divisions, 
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If advertising were used on the inside of the front 
and back covers of each publication, this should mean 
an income of about $3,000 per Bimonthly. 

In past years the Institute has subsidized the Bimonth- 
lies. If this procedure is followed to the same extent as 
in the past, it would mean a credit of about $12,000 
per Bimonthly. 

Hence, the cost to a Group member for this Division 
publication would be approximately $3.50 for a 5,000 
edition and $3.00 for a 7,000 edition. 

It should be recognized that there will be some ex- 
pense in operating each individual Group (i.e., prepara- 
tion of mailing lists, sending out notices of meetings, 
conferences, etc.). This might amount to about 50¢ per 
member per Group. Hence, the dues per Group mem- 
ber would average about $4.00 per Group per Division 
with an extra charge of about $1.00 for membership in 
each additional Group in the same Division. 

An average of 10 Groups per Division would require 
a membership per Group of 500 for a 5,000 edition and 
a membership of 700 for a 7,000 edition. 

It should be recognized that the figures given in this 
section, while based on actual publication costs, are only 
estimates, and a more complete study of the publication 
problem will be required before final publication costs 
and dues figures can be obtained. 


CONCLUSION 


Ir appears that the formation of Institute Technical 
Groups is a very desirable undertaking which should 
prove highly stimulating to the Institute. It will take 
time to get the Groups organized, but it should not be 
too difficult in view of the Technical Groups already in 
existence in the Sections. Some realignment of Section 
Groups will be required, and it might be desirable to 
do some realignment of the Divisions of TOD. Financ- 
ing of Division publications looks entirely feasible with 
reasonable Group dues, but individual Group publica- 
tions maintaining AIEE quality might be expensive. 


Appendix 


The Sections listed have Technical Groups which 
would be aligned with Technical Committees of Divi- 
sions. Those listed under the heading “General” have 
a scope of interest approximating that of the entire 
Division. 


COMMUNICATIONS DIVISION 
General 


Alabama Los Angeles North Texas 
Maryland 


Miami 


Mississippi 
Nebraska 
New Orleans 
New York 


Chicago Philadelphia 


Connecticut Toronto 
Kansas City Michigan 


GENERAL APPLICATIONS DIVISION 
fero-Space Transportation Domestic &© Commercial 
Applications 
South Bend 
Land Transportation 


New York 


North Texas 
Philadelphia 
Seattle 


Denver 
Lima 

Los Angeles 
Maryland 
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INDUSTRY DIVISION 
General 
Seattle 
Spokane 


North Texas 
Oklahoma 
Philadelphia 
Portland 


Arizona Houston 


Arrowhead Los Angeles 


Boston Michigan Vancouver 
Nebraska 


Columbus New Orleans 


Chicago Victoria 


San Francisco 
Feedback Control 
Lima Light 

Seattle New York (Illumination) 


Production & Application of 


Industrial Control 


Maryland (Automatic Control) 


Mining Industry 
Florida West Coast 


INSTRUMENTATION DIVISION 
General 
Boston Philadelphia 
Cleveland Los Angeles 


POWER DIVISION 
General 
Milwaukee 
Nebraska 
North Carolina Victoria 


Arrowhead Denver Philadelphia 


Boston Jacksonville Spokane 


Canton Kansas City 


Cleveland Memphis Shreveport Worcester 


Power Generation 
Spokane (Nuclear) 


Insulated Conductors 


Worcester 


Relays Rotating Machinery 


Shreveport Dayton 
Fort Wayne 


Milwaukee 


Victoria 

North Texas 

Transmission & Distribution 
Victoria 


SCIENCE AND ELECTRONICS DIVISION 
General 
Michigan 
New Orleans 
San Francisco 
Basic Sciences Computing Devices 
Arizona Erie 
Philadelphia 


Boston Los Angeles 
Chicago Milwaukee 
Cleveland New York 
Erie Seattle 


Cleveland 
Dayton 
Electronics Nucleonics 


Chicago Philadelphia Boston 


Los Angeles Spokane 
Milwaukee Vancouver 

MANAGEMENT COMMITTEE 
Marvland 
Philadelphia 
Seattle 


Boston Connecticut 


Cleveland Erie 


Spokane 
Washington 


Columbus Los Angeles 
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Precise evaluations in the production of the B-52G 
and new B-52H missile bombers, as well as in futur- 
istic research and development projects, are currently 
being obtained at the Boeing Airplane Company's 
Wichita, Kans., Division through the use of Precision 
Analog Computing Equipment (Pacer), two units of 
which are shown at the left. 

Use at Boeing-Wichita of the PACE computers is now 
concentrated primarily on solving engineering prob- 
lems in time history and parameter variation studies. 
Four model 23/-R Pack computers are employed in 
this effort. Heavy utilization of the equipment is being 
made in studies conducted in three primary areas: 
(1) landing loads analysis to determine what happens 
to an aircraft structurally under various landing con- 
slitions; (2) operation of the 120-kva mechanical drive 
and electric power system earmarked for the B-52H 
missile bomber; and (3) low-level flight investigations 
and aerodynamic stability studies designed to perfect 
an attack concept that would allow the new Strategic 
Air Command missile bombers to streak to potential 
enemy targets at extremely low altitudes. 

The four model 23/-R Pace units used at the ex- 
panding Boeing-Wichita Analog Computer Laboratory 
have a total of 304 operational amplifiers, 510 coefh- 
cient potentiometers, and related multipliers, function 
generators, and resolvers. 
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Adventures in Energy Conversion 


R. W. PORTER 


A speculative survey is projected of the techno- 

logical opportunities beckoning at the frontiers 

of knowledge in the realm of energy conversion. 

American industry is urged to venture its sup- 

port, in spite of the considerable risks, for the 
rewards are substantial. 


HIS is rightly called an adventurous age. The last 
great land mass of the world, Antarctica, is yield- 
ing to man’s exploration. The depths of the oceans 
and the extremities of the atmosphere are being probed. 
Instruments are being designed for landings on the 
moon and nearby planets. The minds of scientists are 
pushing inward into the nucleus of the atom and out- 
ward to distant galaxies. As we explore, we learn. And 
as we learn, we have many opportunities to put this 





Fig. 1. Energy conversion terminating in electricity. 


new knowledge to work for mankind through specu- 


lative—adventurous—technological developments here 
on earth. 

Among these speculative technological opportunities, 
some of the most interesting are those related to en- 


ergy 


conversion, for the wresting of available energy 
in the form of electricity from the more primitive forms 
in which it has been stored away in the crust of the 
earth has long been a major challenge to the engineer. 
To date, the only economical large-scale method of ob- 
taining electricity from the earth’s crust has been to 
burn fossil fuels in a boiler and expand the resulting 
superheated steam through a turbine which rotates a 
powerful magnet inside some stationary coils of wire. 


(Fig. 1) Associated with this process is the inherent 


An article based on remarks made at a symposium on “Exploring the 


Future of Direct Energy 
General Meeting, Atlantic City, N. 


R. W. 


Conversion,” held during the AIEE Summer 
J., June 19-24, 1960 


Porter is with the General Electric Company, New York, N. Y. 
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thermodynamic inefficiency of the steam cycle, a meas- 
ure of which is the waste heat that must inevitably be 
discharged into the condenser. When this and other 
losses are taken into account, a modern steam turbo- 
generator system is limited to an over-all efficiency of 
about 39%. In other words, it requires about 8,700 
Btu of fuel for each kw-hr of electricity produced. 
We know of two ways to get around the thermody- 
namic limitation. One is to avoid it entirely by con- 
verting the stored chemical energy of the fuel directly 
into electric energy without the intermediate step of 
conversion into heat and mechanical energy (Fig. 1). 
The other is to increase the temperature at which the 
chemical energy into 
fluid. Much progress has been made in the design of 
turbines and in improving the materials from which 
they are constructed, leading to operation at higher 


is converted heat of working 


and yet higher temperatures. More progress can be 
expected. However, there are signs that this “vein” may 
be “petering out.” The more adventurous utilities and 
electrical manufacturers are beginning to “prospect” 
in other technological areas that offer opportunities to 
bypass the thermodynamic limitation, to make a really 
significant increase in temperature, or at least to sim- 
plify the system by elimination of rotating machinery 
(Fig. 1). 

What are some of these other areas that look prom- 
ising, and what are the chances of 
therein? 


finding “gold” 


FUEL CELL 


ONE OF THESE AREAS, and from the thermodynamic 
point of view certainly the most attractive, is the fuel 
cell (Fig. 2). It is not a new idea; in fact it is more 
than 100 years old. When it was originally conceived, 
the basic sciences of thermodynamics and electrochem- 


FUEL 
(hydrogen and or 
carbon monoxide) 


OX! DANT 
(air or oxygen) 


(— 


LOAD 


+ CATHODE 








r ELECTROLYTE 











Fig. 2. Schematic of a fuel cell. 
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worked on. Some names given to these alternative com- 
binations are Hydrox—essentially any low- or interme- 





diate-temperature hydrogen-burning cell; Redox—a 
MEMBRANE : a 5 ‘ : : 
(ELECTROLYTE) more complicated cell in which the reduction and oxi- 





dation reactions take place on intermediary substances 
which are then passed over inert electrodes where they 


ELectnoce—t-oMl fe evecrnooe release or absorb electrons; Molten Salt—a high tem- 

















| perature cell using molten salt, such as alkali carbon- 

| wYDROGEN _J L_ air ates, as electrolyte; Carbox—a high-temperature carbon- 
= ad oxygen system; and of course there are many others. 

4e| One type of cell that has been given considerable at- 

rf ial f | * tention at the General Electric Company is the ion- 

3 | S400 exchange membrane hydrox cell. Most of our expert- 

4 ence has been with acid ion membrane cells (Fig. 3), 

——=* WATER although basic ion cells are also feasible. Water ts 


‘ formed at the oxygen electrode as the end product of 
Fig. 3. Schematic of ion-membrane fuel cell. 75 I 


istry were not yet strong enough to support the devel- 
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opment of a practical device, and electrical engineering 
had not yet developed enough applications for elec- n'0 
tric energy to provide an adequate incentive. Later, 39 CURRENT DENSITY - AMPS 
in the first third of this century, the rapid development ? 

&u gt 
olf the steam turbine and the internal combustion en- z= 
gine diverted attention from the fuel cell. Thus, it has a Te 
only been during the past decade or two that scientists 4 6 
and engineers have returned to this old idea with re wy POWER DENSITY-WATTS 
newed interest and determination to make it pay off. Ss 5r 
Many alternatives, having widely different tempera- @ 4} 
iures and pressures, reactants, electrolytes and catalysts, 
electrode configurations, and so on, are now being 0 - - 1 i 4 

=~ « , < 9 < s [@) 10 20 30 


WATTS OR AMPS PER SQ FT OF MEMBRANE 


Fig. 5. Performance of ion-membrane fuel cell. 


the electrochemical reaction, as can be seen in the pho- 
tograph of a small demonstrator cell (Fig. 4). Inas- 
much as this type of cell is rather compact and light in 
weight, operates at low temperature and pressure, and 
yet has reasonably high efficiency, it is suitable for mil 
itary and other portable or mobile power supply ap- 
plications, including those for certain types of space 
vehicles. Current density as high as 40 to 50 amperes 
per square foot of membrane can be obtained, and the 
power density can approach 25 watts per square foot 
(Fig. 5). The specific fuel consumption varies from less 
than 0.08 pound of hydrogen per kw-hr at very light 
loads, to about 0.15 pound per kw-hr at maximum 
power density (Fig. 6). These extremes are equivalent 
to about 4,900 Btu per kw-hr or 74° efficiency and 
9,200 Btu per kw-hr or 39°) efficiency, respectively. 
Ihe tendency for efficiency to be highest at light load 
and to drop off with increasing load is characteristic 
of fuel cells generally, although it varies considerably 
from one type of cell to another. 

\ quick survey of the present and the projected state 
of the art (Fig. 7) indicates that such a cell might have 
a basic cost as low as $210 per kw-hr. An alkaline hy- 
drox cell, which would avoid the use of platinoid 





catalyst material could conceivably bring this cost 


Fig. 4. lon-membrane fuel cell. down; we project a basic cost as low as $42 per kw-hr. 
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On the other hand, a molten carbonate cell which 
could “burn” less expensive fuel at very high efficiency 
might eventually have a cost on the order of $150 per 
kw-hr. 

There is a long way yet to go. The ion exchange 
membranes are expensive and difficult to manufacture 
and handle. Less costly catalysts must be found. Oper- 
ating life must be extended—and this leads to some 
very challenging materials problems, especially with re- 
spect to the high-temperature cells. Full load efficiency 
needs to be improved. Control problems must be in- 
vestigated for various applications. And, of course, de- 
signs must be worked out for easy, low-cost mainte- 
nance. 


THERMOELECTRIC CONVERSION 


ALMOST AS OLD AN IDEA as the fuel cell is the thermo- 
electric converter, based on an effect first noted by 
Thomas Seebeck in 1821. Because of its poor efficiency 
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Fig. 6. Specific fuel consumption of ion-membrane fuel cell. 


it has been used only for measurement purposes until 
very recently. However, fundamental advances in solid- 
state physics since World War II, together with tech- 
nological developments in semiconductor materials 
preparation and fabrication, have led to substantial 
improvements in efhciency, to the point where this 
type of converter must now be considered seriously for 
certain energy conversion applications. 

The electric energy generated by a_ thermoelectric 
converter is derived from thermal energy; thus, any 
form of heat source might conceivably be used, pro- 
vided a heat sink at a lower temperature is available. 
Combustion of fossile fuels, nuclear fission, radioactive 
isotope decay, and solar energy are all being consid- 
ered. For the same reason, however, thermoelectric 
converter efficiency is limited by the same thermody- 
namic considerations as that of any other heat engine. 
Conceptually, the thermoelectric converter is the very 
essence of simplicity. A number of pieces of p- and 
n-type semiconductor materials are connected in series 


Ocroser 1960 


ef 





EFFICIENCY 


ererenesengeinnneetannSE —— 


esmen 
MAX OPEN CIRCUIT | 
nates 


nt FUEL LOAD 
EXPT. THEORY 


| $/Kw** 
| (PRESENT 
WATTS/FT?*| | 
/ | PROJECTED 
RANGE ) 





| 
1 





CARBONACEOUS 
ACID AND ALKALINE 
MOLTEN SALT 
CARBONATE 
HYDROX 
ACID 
ALKALINE 
LOW T 
INT T 


| STEEP Be | 


} 
FLAT Ag 


VARIES 
FROM 
| FLAT TO 
| STEEP Se | !50-1000 
' 


| $42 uP 
TO 3000 | 2 














Fig. 7. Known state of the fuel cell art. *Cell only. **Cell only, not 
installed. 


electrically, and some provision is made to keep the 
junctions of one kind at a higher temperature than 
those of the other kind by heating and cooling, re- 
spectively (Fig. 8). The efhiciency of such a converter 
will depend on the particular configuration used, which 
must be optimized for each application, and also on a 
figure of merit for the semiconductor materials em- 
ployed (Fig. 9). Of course it can never be higher than 
the ideal thermodynamic efhciency. (T,—T».)/T,, for 
the source and sink temperatures available. The figure 
of merit is proportional to the Seebeck coefhcient (volts 
per degree) squared, and inversely proportional to the 
electrical resistivity and the thermal conductivity (Fig. 
9). 

A very large effort is currently being directed to the 
problem of increasing the figure of merit, or the tem- 
perature, or both. The number of possible materials to 
be studied is very large (Fig. 10). Most of the groups 
of the periodic table have some interest. Binary, ternary, 
and even higher component systems of stoichiometric 
ratios as well as intermediate ones are at least potential 
candidates. Thus, although the job of selecting the 
best material is worse than looking for a needle in a 
haystack, the possibility that substantial improvement 
can be made is fairly good. The present status is in- 
dicated by Fig. 11. Bismuth telluride has a figure of 
merit of more than 2, but is useful only at relatively 
low temperature. Lead telluride has a lower figure of 
merit at higher temperature. Cobalt silicide has a figure 
of merit of about | at nearly 1,000 C, and therefore 
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Fig. 8. Schematic of a thermoelectric generator. 
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Fig. 9. Factors affect- 
ing the figure of 


merit. 


Figure of merit 
Seebeck coefficient 
Electrical resistivity 


Thermal conductivity 


offers the possibility of approximately 15°) efficiency. 
A ternary compound, copper gallium telluride, has a 
still highe 


figure of merit, but only slightly bette 


efiiciency. The challenge, of course, is to find a mate- 
rial with a figure of merit of approximately 3.0 at 1,000 
C (1,832 F) or higher. Such a material could be used to 
make a We 


can we be 


converter having at least 30°, efficiency. 


currently know of no such material, nor 


sure that one even exists. But it seems to be worth 


looking for. 


Presently known thermoelectric materials, although 


not economically suitable for large-scale energy con 
version, are adequate for certain specialty applications 
where the inherent-simplicity of this method is attrac 
Notable 


radio developed by the 


Live among these are the kerosene-operated 


Russians, and the low-powe1 
space power supplies, using radioactive isotopes, devel- 


\side 
materials problem, there are also a number of systems 


oped in this country. from the semiconductot 
problems involving optimum configuration, junction 
technology, controls, and so on, that merit competent 
(Fig. 12). 
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PFHERMIONIC CONVERSION 


THE USE OF THERMIONIC EMISSION to generate elec- 
tricity was first proposed by Schlicter in 1915, Charlton 
and Langmuir studied the possibility of using a cesium- 
filled diode as an electric generator during the 1920’s. 
The idea Wilson and a 


great deal of work is currently being done on various 


was recently revived by V. C. 


types of thermionic generators. 
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Fig. 10. Examples of semiconductor compounds. 
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Again the basic idea is rather simple (Fig. 13). Elec- 
trons are driven out of a heated cathode by thermal 
agitation and escape with sufficient energy to migrate 
to a nearby anode against a potential difference which 
includes an output voltage across a load. The energy 
levels involved are illustrated in Fig. 14. In a_ high- 
vacuum diode, the electrons must also have sufhcient 
energy to surmount the space charge barrier repre- 
sented by path b in this diagram. The space charge 
can be minimized by making the cathode-anode spac- 
ing extremely small; however, this is dificult to do ex- 
cept in small converter sizes. Another way to overcome 
the space charge is to fill the space with enough slow- 
moving positive ions to neutralize the field of the elec- 
trons, Cesium vapor has been used effectively for this 
purpose. Fig. 15 shows a tiny vacuum converter button 
which is currently in production, and a typical labora- 
tory converter containing cesium. 

If the emitter temperature is high enough, the ce- 
sium-filled thermionic converter currently operates at 
an ethciency comparable to that of the best thermo- 
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Fig. 11. Examples of semiconductor properties. 


16). 


useful as a 


electric converters (Fig. sJecause of its low weight, 
> > 


it should be solar energy converter for 


space-power applications. It may also find application 
as a nuclear reactor topping unit. Preliminary tests 
indicate that thermionic converters need not be ad- 
versely affected by radiation, even if placed inside the 
reactor core, and that the neutron absorption of such 
converters can be kept acceptably low. 

There are many imposing problems, however, betore 
economically feasible devices can be designed and built. 
One is the ever present problem of long-life, high 
current-density cathodes and low-work-function anodes. 
Another is the problem of thermal isolation of cathode 
from anode. Still others involve better methods olf ftab- 
rication, especially of seals, to maintain accurate spac 
Belore such can be 


ing and zero leakage. converters 


used in reactors, a deal must be known 


the 


vreal more 


about long-term effects of radiation. Even the 


problem of testing full-scale solar thermionic convert- 
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ers for space use is a formidable one, for it requires a 
very large, well-collimated light source having the right 
spectral distribution, in a vacuum environment, with 
provision for radiating waste energy to a surface ap- 
proximating a black body at zero degrees Kelvin. There 
is plenty of opportunity for adventure here! 


MAGNETOHYDRODYNAMIC CONVERTERS 


It Is DIFFICULT TO SAY which of many antecedents 
really represents the beginning of MHD (magnetohy- 
drodynamic) energy conversion, Certainly Faraday had 
the germ of the idea which is currently being devel- 
oped. However, it is probably safe to say that the 
background of plasma physics recently resulting trom 
studies of the upper atmosphere, sun, and stars, and 
from work on nuclear fusion, as well as the techno- 
logical advances resulting from ballistic missile nose- 
cone re-entry work have made it possible only in the 
last few years to consider seriously the development of 


such a device. Although by far the most speculative of 


HEAT TRANSFER 
NUCLEAR 
NUCLEAR HEAT TRANSFER 
FOSSIL FUEL 
WASTE” HEAT 


rf MATERIALS 
Uf aH 
Uy L / Z 
; 


THERMOELECTRIC 








JUNCTION 
TECHNOLOGY 




















- 


¢ 
HEAT DISSIPATION 
RADIATION 
WATER 
AIR 








BUSSING 
‘INSULATION 





CONTROLS 

OC - MATCHING 
VOLTAGE / CURRENT 

INVERTERS 











Fig. 12. Thermoelectric power system alternatives. 


all the ideas covered in this article, the MHD converter 
has so much potential merit that it cannot be ignored 
today. 

fluid 
moving at high velocity, there are a number of possible 


Given a conducting compressible (plasma), 


ways to remove electric energy from it. The simplest 
method, on which most of the effort is focused today, 
is the old Faraday principle of a moving conductor in 
a magnetic field (Fig. 17). In order to ionize air to an 
extent which will make it sufficiently conductive for 
this purpose, it must be heated to approximately 4,000 
K (6,740 F). By “seeding” with an alkali metal vapor 
such as potassium, the temperature can be lowered to 
approximately 2,500 K (4,040 F), but this is still a lot 
hotter than engineers are accustomed to handle, except 
in the case of nose cones, rocket engines, and electric 
arcs, where the duration is very short. The easiest way 
to produce a suitable plasma in small quantity is to 


OcrToBeER 1960 


Fig. 13. Schematic 
diagram of a simple 


thermionic converter. 
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heat aid or inert gas in an electric arc. Most experiment- 
ers begin in this way. In order to progress to larger- 
scale testing, however, it is necessary to develop suit- 
able combustion processes. Inasmuch as the required 
temperature cannot be reached by burning coal, oil, 
or gas with air at room temperature, the combustion 
air must be preheated at least 2,000 F, or nearly pure 
oxygen must be used instead of air. 

Work is now in progress at General Electric and 
elsewhere on a MHD converter of 25 to 50 kw. Unlike 
the other energy converters described in this article, 
the MHD generator improves in efficiency as its size 
increases and would generally be used in sizes of 
100,000 kw on 


eration; therefore, any statement about the efficiency 


more for economic electric power gen- 
of these small experimental units would be meaning- 
less. It is significant, however, that the behavior of 
these small units agrees reasonably well with theory. 

The thermodynamic cycle efhciency of an MHD con- 
verter alone is not very high because it must reject heat 
at a temperature determined by the minimum accept- 
able conductivity of the working fluid, which, as we 
have seen, is very high. Consequently the MHD con- 
verter is generally considered as a topping unit, used 
in conjunction with a high-temperature steam-turbine 
generator to increase over-all plant efhciency. Cycle 
studies based on hypothetical designs of MHD gen- 
erators lead to predicted values for reduction in heat 
rate ranging from 15°; to 30°%, or increases in over-all 
10°, 
between 46°, and 52°. Fig. 18 


plant efficiency from around (today’s best) to 


somewhere is a con- 
ceptual diagram of a closed-loop MHD topping unit. 
An open-loop system would be similar, except that com- 
bustion would take place directly in the air before it 
goes into the MHD generator, outside air would be 


sucked into the compressor, and the exhaust would go 
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Fig. 15. J. E. Beggs of the General Electric Research Laboratory dis- 
plays laboratory models of a vacuum converter (left) and a cesium- 


filled gas converter (right). 
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Fig. 16. Thermionic converter performance. 
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Fig. 17. MHD generator and channel schematics. 
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up a stack after all possible heat had been wrung out 
of it by preheaters, boilers, and economizers. 

There is no longer any doubt that an MHD converte) 
will work—tor a little while at least. The immediate en- 
gineering problems are concerned with learning how 
to make it work for thousands of hours without ex- 
tended shutdown for repairs. The achievement of this 
goal will depend primarily on whether better ma- 
terials can be found, or better ways can be found to use 
the materials we already have. Particularly challenging 
is the design of the electrodes, the heat exchanger, and 
the combustor tor an open-loop system, especially if 
powdered coal is used as the fuel. 

Fig. 19 shows a closed-cycle MHD converter using a 
cesium boiler, heated and ionized by concentrated solar 
energy that may be attractive for space applications. 
Fig. 20 indicates that a rocket engine in conjunction 
MHD 


large amounts of power in short bursts. Specialized ap- 


with an converter could be used to generate 
plications of MHD such as this may be closer to realiza- 


tion than economic use in electric utility systems. 


ORGANIZATION AND FINANCING 


PHus iv AppeARS that all of the fields of energy con- 


version may be attractive to the prospector. There is 
ample evidence that valuable results may be achieved 
if only we look in the right places and dig deep enough. 
The only questions are “Who will put up the grub 


stake?” 
find pay dirt?” 


and “What kind of prospector is most likely to 


Chis kind of prospecting is more like the search tor 
oil that lies deep beneath the ground than like the 
search tor gold and other metals in surface deposits. 
Large, well organized teams will be needed, including 
scientists and engineers of many different kinds. Espe 
cially important will be the materials specialists for, as 
we have seen, the limitations of existing materials are 


critical barriers in every line of development. Intelli 
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Fig. 18. Schematic diagram of closed-cycle MHD generator system. 
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Fig. 19. Closed-cycle MHD generator for continuous operation in space. 


gent team leaders also are essential, for the work will 
be extremely expensive in any case, and unless it is 
properly co-ordinated it may be prohibitively expen- 
sive. The management of speculative projects such as 
this will require a rare combination of imaginative 
courage to strike out in unexplored directions, and 
technological judgment to know when to abandon an 
unproductive line of exploration. 

Ihe money question usually boils down to how much 
Government available. It 
would be all too easy to point to other large specula- 


support should be made 
tive developments, such as atomic energy, and suggest 
that the Government pick up the check. Except in the 


case of certain specifically military energy conversion 


Fig. 20. Open-cycle 
MHD generator for 
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developments, we should not take this easy way out. 
The distinguishing feature of free societies, as opposed 
to Communist and other Socialist systems, is the de- 
pendence upon competitive private enterprise as the 
primary means of economic development. Not only is 
private enterprise more appropriate philosophically to 
a free society; it also produces better results, as history 
has shown, whenever it has been allowed to operate 
effectively. Instead of asking for Government support, 
therefore, or just sitting back and waiting for military 
projects to create the necessary technology for industrial 
and commercial use, managers of American industry 
must be willing and able to lay on the line the neces- 
sary support for projects such as those we have been 
discussing, with confidence that if successful, they will 
be able to retain enough of the benefits to reward them 
for the risk involved. This is the adventurous way—the 
American way. 
follow it. 


I hope we shall have the courage to 





Gargantua of High-Voltage Porcelains 


Brent Mills, executive vice-president of the Lapp 
Insulator Company, Inc., stands dwarfed and some- 
what awed beside this king-size porcelain which is now 
in production in the Lapp plant at Leroy, N.Y. The 
special porcelain was designed for use in high-voltage 
equipment rated at 345 kv and is thought to be the 
largest single-piece porcelain ever made. 

In the “green” clay state, as it appears in this photo- 
graph, the bushing is over 112 inches long, more than 
5,200 
pounds. After the piece has been dried, it will be 


3 feet in diameter, and weighs approximately 


glazed, internally and externally, and fired in a special 
kiln designed for large pieces of this type. A major 
production problem revolves about the handling of 
this porcelain before firing. At this stage it is simply 
dry clay and quite fragile. Elaborate techniques have 
been developed in the Lapp factory for handling such 
pieces. 

After firing, the porcelain will be ground flat and 
parallel to a +'s2-inch tolerance on the over-all length, 
for gasketing against internal pressure. The porcelain 
will be tested to 308 pounds per square inch internal 
hydraulic pressure. The “Fog” type design provides 
245 inches of leakage distance. 
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Here, for the readers of Electrical Engineering, 
is a brief account of some of the less well- 
known works of Elmer A. Sperry, who was a 
charter member of the AIEE, the John Fritz Med- 
alist in 1927, a founder of the Electrochemical 
Society, and namesake of the Elmer A. Sperry 
Award, of which AIEE is a co-sponsor. 


CTOBER 12, 1960, marks the 100th anniversary 

of the birth of one of America’s pioneer electrical 

engineers. Elmer Ambrose Sperry, whose name is 
almost synonymous with the gyroscope he developed for 
the service of mankind, was also a giant in the great 
age of American invention. Long before he began to 
work with spinning gyros, he had gained world-wide 
respect for his work with dynamos, electric arc lights, 
mine equipment, traction cars, and electrochemistry. 


The 


philosophy of life. The world was full of possibilities, 


word “game” was the key to Elmer Sperry’s 
new things waiting to be done. The game was to digest 
the problem, be inspired with a new idea, reduce it to 
practice, file a patent for protection, put it in produc- 
tion, and so obtain some money to start work on the 
next problem. This was the game he was to play with 
keen enjoyment from his first day out of school until 
the day he died at the age of 69. He never retired and 
his enthusiasm never lagged. 

At Cortland (N.Y.) Normal School—a model high 
school 1886, 


boasted such innovations as an excellent course in sci- 


established in his home town in which 


ence, Sperry was introduced to the exciting new field of 
electricity. Then in its infancy, it consisted mainly of 
wet batteries, electromagnets, and the telegraph. But 
new things were happening daily. Young Edison’s name 
This article is adapted from the early chapters of a biography of Elmer 
A. Sperry now being written by P. R. Bassett, a long-time associate of 
Dr. Sperry. Substantial portions of the text are quoted directly from 


Mr. Bassett’s work and to him we extend our thanks for his permission 
to use this material. 
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was being mentioned for the first time. What great good 
fortune for Elmer Sperry! He plunged into the science 
course with his eager enthusiasms, and was soon making 
his own batteries and winding magnet coils. With his 
mechanical aptitude and his background of experience 
in the shops of a local wagon company where his father 
was employed, he was able to construct practical ap- 
paratus. He asked and received permission to build and 
install an electric-bell system for his school. This he 
did, even to insulating his own wire. 

Only 20 miles away by horse and buggy was Cornell 
University. In the Physics Department of that institu- 
William <A. 


Moler were planning to build a dynamo. Even the word 


tion, Professors Anthony and George S. 


“dvnamo” was new. Although Faraday, a generation 


earlier, had shown how an electric current could be 


generated by moving a wire in a magnetic field, no prac- 
tical device had yet been produced. The scattered at- 
tempts throughout the world were called magneto elec- 
But 
Gramme had produced a practical machine which he 


tric machines. now word came from France that 
called a dynamo: and in Germany, Siemens had made a 
very efficient unit; and there were rumors that Moses 
Farmer in Connecticut had a dynamo which ran an 
electric arc lamp. 

The 1875. Next there 
great Centennial Exposition in Philadelphia, Pa. The 


year was year was to be a 
Cornell professors had decided to complete their dy- 
namo of the Gramme type in time to exhibit it at the 
Exposition. Young Sperry heard of the plans and was 
soon a welcome visitor in the Cornell laboratory. There 
was much tedious and meticulous work to be done, 
such as insulating all the wire by hand, and winding 
the coils and the armature very carefully. Sperry, al- 
ready expert at these things, joined in the excitement 
of getting the dynamo built in time. The hours of wire 
winding, tedious work for the professors, was high ad- 
venture for young Sperry. There was great rejoicing 
when, that winter, the compact dynamo was first tested 
and performed perfectly. In March 1876, it was shipped 
to Philadelphia and installed in the great Machinery 
Hall with the hundreds of other exhibits. 

Young Sperry’s trip to the Centennial set his course 
in life. He was among the first each morning in the 
great hall as soon as the gates were opened, and there 
he studied all the varieties of machines, and stood in 
awed admiration of the huge Corliss engine standing 40 
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feet high, with its fly wheel 30 feet in diameter running 
smoothly in perfect silence. 

He proudly saw his Cornell Dynamo exhibited in 
among a lot of small steam engines. In another part of 
the Hall was a Gramme dynamo from France, and 
Moses Farmer exhibited three dazzling arc lights sup- 
plied from his own dynamo. Edison exhibited his 
quadruplex telegraph; he had not yet made his first 
dynamo nor started work on his incandescent lamp. 
Alexander Graham Bell was creating quite a sensation 
with his new “talking telegraph.” 

Sperry was probably the youngest contributor to this 
first public glimpse of the coming electric age. If this 
boy could have looked ahead just 16 years to the next 


have surpassed his wildest dreams. For there he would 
see large sections of the Columbian Exposition illu- 
minated with Sperry arc lights supplied from Sperry 
dynamos. One of the largest and most beautiful of the 
buildings would. be the Hall of Electricity. Within it 
would be Sperry motors, Sperry electric mining ma- 
chinery, an electric mine locomotive, a Sperry trolley 
car; and just outside the building, on overcast nights, a 
huge Sperry projector would throw stenciled pictures 
up on the clouds. 

In the period between these two great expositions, the 
electric age arrived, and in it young Sperry was one of 
the major participants. 


EARLY ACCOMPLISHMENTS 


\r JUs? ABOUT THE TIME Sperry graduated from the 
Normal School in 1879, he had completed his first dy- 
namo and arc light. There was to be a Firemen’s Car- 
nival in Cortland’s public square and the committee 


had no trouble in persuading Sperry, or maybe Sperry 


persuaded them, that it would be a fine opportunity to 
exhibit his electric light. The dynamo was installed 
temporarily in an adjacent mill that had one of the few 
steam engines in town. The miller permitted Sperry to 
belt the dynamo to his steam engine, and on the big 
night the are light stole the show. 

That fall he entered Cornell as a day student, but his 
heart was not in formal studies. Electric companies 
were being started in many of the big cities. He wanted 
to be in at the start, and each month of delay seemed un- 
did 


money to take the full college course. By the summer 


recoverable. Furthermore, he not have enough 
of 1880 he had built a larger dynamo that could run 
10 arc lights. 

His father, Stephen, whose travels had taken him all 
over the east from New York to Illinois, thought that 
Chicago was the most enterprising city and held the 
greatest promise for a young fellow like Elmer. In the 
early fall of 1880, one more Cortland boy left his home 
town to seek his fortune in Chicago. 

Elmer Sperry had two great personal assets—charm 
and enthusiasm—and these, when backed by an ability 
to perform, seemed to pave the way. On his 20th birth- 
day he opened his shop on West Quincey Street. The 
sign read “The Sperry Electric Illuminating and Power 
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Sperry Electric Light Station in which the dynamos are driven by a 
N. Y. Safety steam engine. 


Company.” Surely a brave front, but he was ready to 
demonstrate with the units he had brought with him, 
and within a month he had landed his first order: to 
install a row of arc lights along the Clark Street facade 
of the County Building. 

Then came a department store. The installation had 
three arc lights outside over the sidewalk, and seven 
throughout the interior of the store. All 10 were in 
series so that when one lamp stuck and the arc went 
out, all 10 went out and left the store in darkness— 
a boon to shoplifters. Store employees also had to watch 
for red-hot chips of carbon which occasionally fell from 
the arc lamps into the dry goods on the counters. In 
spite of these drawbacks, enterprising business in this 
growing town continued to order arc lights, and young 
Sperry’s business also continued to expand. 

The next year Sperry started the first central station 
in the Chicago Loop. The dynamos were placed in the 
basement of the Commercial National Bank Building, 
and the wires were laid under the sidewalks, literally 
from coal hole to coal hole. This was the same year that 
Edison in New York was putting in his first central 
station in Pearl Street. 

In the next few years Sperry’s business extended to 
other cities. He made installations in Omaha, Council 
Bluffs, St. Louis, and Kansas City. But the installation 
of which he was most proud was the beacon which he 
placed on the tower of the Chicago Board of Trade 
Building. Over 300 feet above the street he installed a 
ring of arc lights aggregating over 40,000 candlepower. 
They were visible not only from all parts of the city, 
but even from St. Joseph on the other shore of Lake 
Michigan. It was the highest and most powerful beacon 
of its time. 

Sperry sold his arc light patents to an electric manu- 
facturing company in Schenectady, which was growing 
rapidly and gathering in many small electrical manu- 
facturing companies. This company soon merged with 
the Tthompson-Houston Co. to become the General 
Electric Company. 


FROM MINING TO AN ELECTRIC RAILWAY 


SHORTLY alter his marriage in 1887, Sperry had an 
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invitation to go down into a coal mine. His ever pres- 
ent curiosity to see how things were done made him 
take the opportunity. 

He was amazed at the primitive methods employed. 
The miners were using hand picks in cramped positions, 
and mules pulled the broken coal out in small carts 
on narrow-gauge rails. Sperry suggested the possibility 
of electrification, but was told it was impossible, that 
the corrosive dampness in the mine would destroy cop- 
per and all electrical apparatus, That was putting a 
challenge right in front of him. 

Before the vear was out, he had designed an electric 
“puncher” which duplicated the old pick mining with 
the power of the stroke increased a hundredfold. He 
had solved the corrosion problem by the simple expe- 
dient of keeping the copper wires and _ the electrical 
apparatus warm, by maintaining a small current in the 
circuits at all times. Without delay he formed, early in 
1888, the Sperry Electric Mining Machine Company. It 
was characteristic of him to form a new company while 
his ideas were still in the formative or experimental 
stage. It was an indication of his continual optimism, 
or perhaps a desire to burn his bridges behind him. 

Phe successful use of his coal punchers produced coal 
faster than the mules could haul, so Sperry designed an 
This 


obtain 


electric “mule.” was a locomotive with special 


characteristics to maximum traction from one 
motor through multiple wheels. The uneven tracks with 
numerous curves and grades made great flexibility nec- 
essary. The Sperry Mine Locomotive had two articulat- 
ing trucks of four wheels each, all of which were geared 
to the single driving motor. The draw bar was placed 
as low as possible so that the load of the coal cars would 
wheels of the locomotive, 


not tend to lift the front 


which would cause loss of traction. The locomotive was 
most successful. 

In Cleveland in 1889, 
Myron 


ambassador to 


a group of men, including 
Herrick, later to become our distinguished 
France, was attempting to organize an 


The 


hilly and they needed a good hill-climbing trolley car. 


electric railway svstem for the citv. terrain was 


Having heard of Sperry’s mine locomotive, they ap- 


proached him and he eagerly tackled the problem. 


Grade--- ‘24% 
lhe: gat et -/265¢ lbs 


Full on drew bax4500 102 


~~ . 
Usrlds Kir Zst on See 7Gin 


Cleveland's Sperry Electric Railway Cars won performance prizes at 
the Chicago World's Fair, 1893. 
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lrollevys were very new at this time, and with his back- 


ground of the tough environment of the coal mine, he 
was able to design a rugged high-performance trolley 
car which beat all competition. He applied the same 
basic design of two flexible trucks and eight wheels all 
geared to a single motor, which he had used so success- 
fully in the mine locomotive. Sperry Electric Railway 
Company was organized in 1890 to manufacture trolley 
cars in Cleveland. 

During the next few years, this new company built 
several hundred trolley cars, which were put into opera- 
tion in Cleveland, Youngstown, Waterbury, and many 
other places. In Pittsburgh, George Westinghouse had 
started to manufacture trolley cars. It was a hilly city, 
so that when the first trolley line was planned, a Sperry 
trolley was sent in to compete. The Sperry car won the 
hill-climbing contest, and therefore Sperry had_ the 
great satistaction of beating Westinghouse in his own 
town and getting the order, 

In Philadelphia, the trolley car was welcomed with 
celebrations. Let the local Sperry representative tell 
about it. “The Girard Avenue Trolley Line was started 
last night. All Sperry cars. The Avenue was crowded 
red flares, sky rockets, Japanese lanterns, cheers. The 
first car was filled with officials. Two others followed 
with a band and business men of the Avenue.” Within 
2 years, 270 Sperry trolley cars were operating in Phila- 


delphia alone. 


“HORSELESS CARRIAGE” 


Ar tHe Columbian Exposition in Chicago his car won 
a medal for hill-climbing ability in a competitive test. 
But once again, when his newest company had become 
well established, his interest waned. In 1895, the new 
General Electric Company acquired the Sperry Electric 
Railway Company and added it to their rapidly grow- 
ing electric traction department. Sperry was retained as 
a consultant for a time, but new projects drew him 
away. The General Electric Company was already too 
large to interest him. But the whole new field of trans- 
portation did interest him, so it was natural that he 
next turned to the “horseless carriage.” The term “auto 
mobile” had not yet arrived from Europe. 

Sperry was, however betting on electricity. It had 
simplicity, reliability, cleanliness, and silent operation 
all in its favor, compared to gasoline and steam. He 
built his first model in the Cleveland Machine Screw 
Co. This early car had some features which were fan 
ahead of its time: four-wheel brakes and a nonreacting 
self-centering steering system. The storage battery, how- 
ever, was a great disappointment. It gave only about 
30 miles on a charge. 

This was a field that he knew little about, but as the 
old well-standardized lead storage battery stood in the 
way of success, he characteristically set about designing 
a better one. This must have taken considerable cour- 
age. However, he soon proved that what it needed was 
not chemical or electrical improvement, but a drastic 
mechanical redesign. 


The lead plates were put in porous pyroxylin en- 
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velopes which held the active material in place, regard- 
less of rough usage. The plates were then put into a 
lightweight hard-rubber container with an elastic sup- 
port in the bottom to absorb shocks. These with many 
other small mechanical improvements made it possible 
to improve the efficiency and reduce the weight so much 
that he could obtain 100 miles of travel on a single 
charge. 

With this new car he took John D. Rockefeller, whom 
he had met at the Baptist Church, for his very first 
Rockefeller 


would bring him many 


automobile ride. This was before had any 


that the automobile age 


~ 


times the wealth that kerosene had already brought him. 


idea 


In 1896, Sperry took one of his electric automobiles 
to Paris and there demonstrated it so successfully that 
he came home with an order for 100 vehicles. To get 
the proper perspective on just how early in the auto- 
mobile age this was, we should note that at the same 
time that Sperry came home with this order in his 
pocket, Henry Ford in Detroit was starting to build his 
first Stanley brothers in Boston 


automobile: and the 


were starting to build their first steam car. Sperry was 
indeed a lap ahead. 

Once again the time had come to set up a new manu- 
facturing plant. Sperry chose, however, not even to start 
his own automobile plant, so he sold his rights to the 
American Bicycle Company, who saw the handwriting 
on the wall of the coming of the automobile. The car 
was marketed successfully for many years as the Waverly 
Electric. 

The new lightweight battery which he had developed 
for this car was such an important element that R. L. 
Coleman, the president of Waverly Electric Co., formed 
a separate organization, the National Battery Company, 
for its manufacture with Mr. Sperry as chief electrical 
engineer. In 1901, the company was moved to Buffalo 
where it expanded into the field of railway car lighting, 
and ultimately was merged with the Electric Auto-Lite 
Co. to supply lightweight batteries for automobiles. 


ELECTROCHEMISTRY 


THE stoRAGE BATTERY had introduced Sperry to an 
field 
So night after night, following a busy day 
at his office, he 


entirely new electrochemistry. He had to start at 
the bottom 
would study at home. 

Having mastered the rudiments of the subject, he was 


ready to start, but he 


was smart enough to realize that 
he was still not a chemist. He needed a good chemist as 
a partner. He had become acquainted in Washington 
with Clinton P. Townsend, a patent attorney, who was 
also a chemist. Upon Sperry’s proposal that they work 
together on some electrochemical problems, a laboratory 
was set up in Washington. 

Ihey first tackled the simple reaction of electrolyzing 
salt water. Though chemically very simple, it was so 
full of practical difficulties that up to that time, it had 


not been accomplished on a commercial scale. Soon they 


had a new cell which they called the Townsend-Sperry 


Cell, which, by means of graphite electrodes and semi- 
pervious diaphragms, could produce sodium hydroxide 
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This self-propelled Sperry Detector Car, owned and operated by Sperry 
Rail Service of Danbury, Conn., was invented by Dr. Sperry to over- 
come a serious railroad safety problem. Today, a fleet of cars detect 
defects in the rails of railroad tracks and mark them for replacement 
by railroad forces. 


at the cathode chamber, and chlorine at the anode. The 
diaphragm prevented their recombination. The chlorine, 
by absorption in slaked lime, became bleaching powder, 
and the alkaline liquor, by evaporation, became caustic 
soda, both very important basic products. 

In 1903, this new process came to the attention of 
Elon Hooker of Rochester, New York, who had just 
founded the Development and Funding Company. 
Hooker employed the best chemist he could find to 
examine and appraise the development, and then to 
stay with it during the period of building a trial plant. 
The young chemist was Dr. Leo H. Baekeland, later to 
become famous as the inventor of Bakelite. 

During 1904, Sperry designed and built three 1,000- 
ampere cells in Cleveland and shipped them to Brook- 
lyn where Dr. Baekeland set them up in a boiler room 
of the Brooklyn Edison Co, and supervised their opera- 
tion. By 1905, they were ready for the next step, and 
Elon Hooker raised enough capital to build a small 
plant at Niagara Falls. This was an ideal location, 60 
miles from the largest salt mines in the country, with 
plenty of water and cheap electric power at their door. 
So started the Hooker Electrochemical Co. 

Lownsend and Sperry, though retained as consultants, 
did not move to Niagara Falls, but maintained their 
independence, and started on their next endeavor. This 
was an electrolytic process for the manufacture of white 
lead, a product which had been made for over two 
centuries by a slow time-consuming method called the 
Old Dutch Process. Sperry and Townsend succeeded in 
shortening the time of manufacture from 10 months to 
a few hours. They produced a fine new product, electro- 
lytic white lead, and some years later Sperry sold the 
process to the Anaconda Copper Co. 

It was in the same year, 1910, when Elmer Sperry had 
that he 


career, the gyroscope, which in turn brought new, re- 


reached the age of 50, embarked on a new 
lated problems and led him into new fields—precision- 
instrument making with parts of unprecedented weight, 
electrical data transmission, servo-mechanism, mechani- 
cal computing devices and others. But the story of the 


gyroscope is another story for another time and place. 
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French Progress in Railroad Electrification 


FERNAND NOUVION 


HE Société Nationale des Chemins de fer Francais 
T (SNCF) covers 25,000 miles of route of which 4,000 
miles are electrified: 3,000 miles in 1,500 volts d-c and 
1,000 miles in 25 kv, single phase, 50 cps. These elec- 
trified lines now handle 50°; of the total traffic. 

Up to 1945, the standard system used in France was 
the 1,500-volt d-c system, which the SNCF has so im- 
proved it now holds the world speed record on rail of 
204 mph, attained with a BB and a CC locomotive in 
1955. However, this system appeared too expensive for 
further substantial electrification; therefore, a more 
economical solution was sought. At that time two other 
systems were mainly used: the low-frequency systems 
(25 and 1674 which 


cps), require special-frequency 


high-voltage lines, and the 3,000-volt d-c system, the 
locomotives of which proved to be much inferior to the 
1.500-volt d-« 


scheme was studied: the 25-kv single-phase industrial- 


French locomotives. Therefore, a new 


frec uency system, which »roduces a saving ol 25° in 
te) if 
first costs and i‘ 


The 


» on yearly expenses over the 3,000-volt 


d-c system. new scheme embodies the following 
features: 
Fixed Facilities—The 
) 


ranging from 25 to 50 miles, is such that they can be 


distance between substations, 
installed either at the existing high-voltage distribution 


centers, or close to these locations. The ratio of costs 
can be evaluated at better than 3 to 1 in favor of single 
phase. 

Phe a-c catenary is made of a bronze tin-bearing mes- 
senger of 0.10075 square inch, and a hard copper wire 
of 0.1658 square inch, resulting in a 20°; saving in first 
costs over the d-c catenaries. 

The problems of harmonics and of unbalances do 
not raise major difficulties. 

Rolling Stock. 


static 


Ihe single-phase locomotives, with 
current conversion, outclass the conventional d- 
locomotives. Among all the single-phase locomotives 
used in experiments, the mercury-arc rectifier locomo- 
tives have proved to be the best. Three series of this 
type exist in France: 

l. BB 12000 185,000 pounds, 
3,360 hp in continuous rating), which have a tonnage 


locomotives (weight 


rating of 1,650 metric tons on a 1.08°% grade. Because 


of the paralleling of all traction motors and the low 


traction arrangement, their coefficient of adhesion is 


very high. 


2. BB 16000 locomotives (weight 185,000 pounds, 


French Technical Advances in the Field of 
recommended by the AIEE Land Transporta 
and approved by the AIEE Technical Operations De- 
presentation at the ASME-AIEE Railroad Conference, 
April 20-21, 1960. Published in AIEE Applications and 
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partment for 

Pittsburgh, Pa., 
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4,920 hp in continuous rating), which haul 800-ton 
passenger trains at a maximum speed of 100 mph on 
level tangent track. 

3. BB 16500 locomotives (weight 


Q9f 


3,500 hp in continuous rating), which are the most eco- 


147,700 pounds, 


nomical among the general purpose electric locomo- 
tives thanks to the development of technical innova- 
tions such as (a) mass-produced trucks with only one 
traction motor; and (b) utilization of a gear shift per- 
mitting a change-over, within a few minutes, from 
freight (maximum speed 56 mph) into passenger serv- 
ice (maximum speed 93.5 mph). 

In freight service, their tonnage rating is 1,525 metric 
tons on a 1.0°% grade, and in passenger service they 
haul 900-ton passenger trains on level track at 86 mph. 

The 


equipped with single-motor trucks, are 20°) better than 
those obtained with BB 12000 locomotives, particularly 


coefficients of adhesion of these locomotives, 


at high speeds. 

With similar performances, the single-motor truck 
and the gear shifting accomplish a saving of 960 hp and 
13 tons of weight, as well as improve the electrical efh- 
ciency of the locomotive. 

Records show that the availability of French electric 
locomotives is 90°, and that maintenance expenses for 
single-phase a-c and d-c locomotives are practically the 
Same. 

Research is still being carried on to further improve 
the adhesion in eliminating foreign materials between 
rail and wheel by means of mechanical processes or by 
electrical sparking. 

Experience gained from a-c locomotive developments 
helped to improve adhesion of d-c locomotives. Nowa- 
days, in all instances, the starting rheostat is installed 
at the head of the circuit and parallel starting is pro- 
vided. 

In addition, sensitive slip detectors and antislip elec- 
tric circuits are being developed. Shunting the trac- 
tion motor armature, or initiating an antislip action 


with a balancing resistive bar, has already been tried 


1g 
successfully. 

Series BB 9400 d-c locomotives (weight 132,000 Ibs, 
2,900 hp in continuous rating) benefit from these im- 
provements. The SNCF is modifying all present 1,500 
volt d-c locomotives according to these standards be- 
cause tests have shown that an 80-ton BB locomotive is 
able to perform the same service as a 107-ton CC with 
conventional diagram. 

On single-phase electrified lines, the French National 
Railroads have now in service, or on order, 318 locomo- 
tives with ignition-tubes, 50 BB 1/6500 with excitrons 
fitted for regenerative braking, and one 5,000-hp loco- 
motive equipped with silicon power rectifier. 
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Static Control for a Mechanically Regulated D-C Supply 


H. J. ABRAMS 


ONVENTIONAL automatic voltage control for a 
C regulating transformer is not designed to detect 
and correct for fluctuations directly in a d-c line, yet 
close control of the voltage across the 40-kv rectifier out- 
put was required recently for a radar pulsing station, 
The problem was solved with the design of a new d-c 
sensing control using two high-gain transistor-magnetic 
bistable amplifiers and a varistor detector. The low- 
voltage tap on a bleeder-resistance bank across the 40-kv 
line is the link that made possible this method of voltage 
sensing. 

The regulating transformer output is applied to a 
step-up rectifier transformer capable of maintaining a 
maximum of 40,000 volts on the d-c side of a 6-phase 
double-way rectifier. During periodic operating cycles, 
the control must continually measure changes in load 
voltage and correct for them automatically within the 
+ 16° 


vernier tap changer. An accurate image of the load- 


range of the regulating transformer’s 32-step 


center voltage can be made available at the output of 
such a regulator, when an a-c load is served, through 
the use of a compensator to simulate line drop. Where 
the output to be controlled is d-c, difficulty arises in 
compensating for reactive drop, for it is well established 
in this type of system that the effective commutating 
reactance to be considered is not a predictable constant 
but is dependent on the number of rectifiers being 
supplied simultaneously through the common source 
reactance. Conventional a-c sensing and compensation 
methods were abandoned and attention was focused 
upon the development of a control sensitive to average 
voltage deviations in the 40-kv d-c output, shown as 
point B in Fig. 1. 

From standard static components, a workable d- 
sensing control was developed that shows good promise. 
Its basic element is the bistable amplifier, acting as a 


sensitive relay in an on-off system for “raise” and 


varistor detector 
the d- 


trigger the amplifier. Fast response, widely adjustable 


“lower” voltage control. A 


the 


senses 
changes in 


~ 


output of power supply to 
bandwidth and compounding, and a low drift level in 
respect to varying ambient temperature and supply 
voltage and frequency, make it particularly suitable 
when used in conjunction with this pulsing station. 

There is no output from the voltage-sensing unit 
when the input is exactly 200 volts. A signal is delivered 
to the motor-control relays of the vernier tap changer 
only when the voltage deviation is greater than the bias 
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TRANSFORMER 














Fig. 1. Block diagram of voltage-regulating control system. 


setting of either the raise or the lower bistable ampli- 
fier. The effect of tapping in more resistance at R2 in 
Fig. | is to maintain a lower voltage level on the main 
rectifier output. Conversely, tapping out more resist- 
ance at R2 has the effect of maintaining a higher out- 
put level. With 


varistor detector is about 0.4 volt per volt. The bistable 


the bistable load, the gain of the 


amplifiers in this control combine the advantages of 
both magnetic amplifier and transistor circuitry,’ the 
input stage driving a transistor Schmitt trigger. An 
output transistor power stage, which is switched by 
the Schmitt trigger, delivers 24 volts at 210 milliamperes 
full-wave the first half- 
wave push-pull magnetic amplifier, low drift and fast 
assured. At a 
delay, power gains as high as 10* may be obtained. A 


rectified d-c. Since stage is a 


responses are maximum of 114 cycles 
zener-diode reference circuit is used to supply the bias 
to the bistable amplifiers so that they may be biased 
away from the null point of the detector to any degree 
of bandwidth up to +5°, of the input voltage. 
Sensitivity adjustments are made by changing the 
regulated bias signal to each bistable amplifier from a 
control accessible on the front of the d-c sensing panel. 
Controls for changing the feedback to each bistable 
amplifier are also available at the panel, allowing the 
compounding to be varied through a wide range. With 
these adjustments it is possible to achieve a control 
having as low as +0.1°, bandwidth and 0.038°, com- 
pounding, although this degree of accuracy is unneces- 


sary with apparatus delivering, as a minimum, 1° 
voltage changes per step. Realization of this perform- 
ance despite a +5°%, change in voltage and a +3-cycle 
change in the frequency of the station control supply 
is noteworthy. The control is not limited to regulators 
of the step type, but may be used in a wide yariety of 


applications where the output to be controlled is d-c. 
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Special Positions for Person-to-Person, 


Collect, and Credit Card Calls 


FREERICKS 
MEMBER AIEE 


The constantly growing telephone toll traffic re- 
sults in a corresponding growth in switchboard 
position requirements. Facilities and circuits in- 
troduced to alleviate this situation are discussed. 


HE steady increase in telephone toll traffic re- 
quires an ever increasing growth in facilities to 
handle this trafic. A large number of toll calls 
require the assistance of an operator for completion 
and result in increasing requirements tor switchboard 


positions. The actual growth in position requirements 
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Fig. 1. 
CAMA positions required for 
Note: 


Chart showing toll positions saved compared with 
1-1 dialing and direct-distance 
dialing service. Shaded stacks represent toll positions 
saved. Associated nonshaded stacks represent CAMA positions 


required to handle equivalent traffic. 


is not uniform but is affected by the business cycle and 


changes in dialing arrangements. The toll growth in 


New York City has varied in past years from a low of 
ri 


2°) toa high of 12% and averages around 7%. 


Relief in position growth has been obtained in two 
recent upswings in trafic by providing facilities per- 
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mitting the customer to dial calls directly that previ- 
ously required operator assistance. One of these, in 
1956, was the provision of J-1 dialing of calls to New 
Jersey. The other, started in 
for direct 


1959, was the arrangement 
distance dialing of station-to-station type 
calls. Fig. 1 illustrates graphically position savings re- 
sulting from these two arrangements. 

Without the advantages of these dialing arrange- 
ments, Manhattan alone would require an average an- 
nual addition of between 200 to 250 positions. Space 
shortages already exist in most Manhattan central! of- 
fice buildings. New operators are hard to get and re- 
quire training. These are some of the reasons for seek- 
ing further ways of mechanizing calls to reduce operator 
work load. 

The arrangements for direct distance dialing of sta- 
tion-to-station calls have alleviated the position growth 
problem for the present. However, a study of the »o- 


sition requirements for 


nine midtown central office 


buildings is shown in ‘Table 1. These results are based 
on an annual growth of 5°, in toll trafhe. Even with 
this assumption, position shortages will start to de- 
velop in the West 50th and West 36th Street buildings 
in 1962 or 1963 depending on the business cycle. Posi- 
tion shortages will begin to develop on the East Side 
about a year later. 

Many calls, such as person-to-person, collect, credit 


card, time and charge radiotelephone, etc. still require 





Table 1. Toll-DS “A” and DS “A” Position Study for 
Manhattan. (Includes Effect of DDD Operation. ) 





Position Requirements 
Toll-DS “A” Bldgs. Pos. ——— —EE a 
Eqpt. 1-1-59 1-1-60 I1-1-61 1-1-62 1-1-63 1-1-64 





East Side 
2nd Ave 150 12) 110 115 120 126 42 
E. 30th St. 282 191 192 215 228 239 250 
E. 37th St 324 258 242 265 220 $2 


E. 56%h St. 258 225 215 227 239 5 204 


22 227 
Porat . 795 759 820 R67 970 
West Side 
W.. 18th St 5 164 177 19] 
W.. 36th St 42 321 312 328 346 
W. 50th St. 375 328 319 $36 $4 $72 
W. 73rd St. ’ 10) 42 39 | 14 
Manh. Ave. 47 51 42 +5 $8 
Toral 905 888 922 977 1031 


Positions required are ased on annual growth of 5% in toll traffic. 
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the assistance of an operator. These are high coefhcient 
calls requiring long operator work time. In Manhattan, 
75%, of the toll calls from business telephones to points 
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over 24 miles distant are placed on a person-to-person 
basis. 

In October cof 1956, after a study of position re- 
quirements, the American Telephone and Telegraph 
Company (AT&T), 
the New York Telephone Company decided to proceed 


sell “Telephone Laboratories, and 


with a trial of customer dialed person-to-person, col- 
lect, and credit card calls. From the results of the trial 
it was hoped to determine: (1) customer reaction and 
the degree of customer acceptance; (2) wafhc operating 
methods; (3) system requirements for recommendation 
to AT&T for the development of standard facilities. 
A No. 5 crossbar office, Yukon 8, was being installed 
at the East 79th Street building at the time and it was 
decided to use this as the trial office. The features of 
No. 5 crossbar provided automatic number identifica- 


tion and automatic message accounting which simpli- 


fied, to some extent, the necessary circuit development 
work. 

An addition was being planned for the No. 5 cross- 
bar office at Poughkeepsie, N. Y. A crossbar tandem 
CAMA (centralized automatic message accounting) of- 
fice is also located at Poughkeepsie. It was decided to 
use this as a trial location and to combine the person- 
to-person features with the CAMA position features. 


SWITCHING PLAN 
‘THE CUSTOMER wishing to place a person-to-person 
call was to be instructed to dial a zero prefix ahead of 


The 


call would proceed to completion in a manner similat 


the regular 7 or 10 digits of the called number. 
to a station-to-station call except that, before comple- 
tion, an operator at a special position would be bridged 
to the connection. A tone signal would alert both the 
operator and the customer. The customer would pass 
necessary information to the operator. In the case of a 
person-to-person call, this would merely be a statement 
of the called individual’s name, such as “I would like 
to speak to Mr. Watson.” When the called 
answered, the operator would monitor the call long 


station 


enough to determine that the proper party was con- 
nected and then operate a class-of-charge key, in this 
case “per paid” and a start-timing key. This would 
cause an entry on the LAMA (local automatic message 
accounting) tape to record details of the call and release 
the position. The connection between the calling and 
called stations would remain until the end of conver- 


The the LAMA 


tape by the trunk in the regular way upon custome! 


sation. disconnect entry is put on 
disconnect. 

In order to provide these features, extensive modifica- 
tion of standard circuits and development of several 
new circuits was necessary. The block diagram of Fig. 2 
indicates the major circuits involved and shows circuits 
requiring modification and new circuits. 

The “originating register’’ must recognize the “zero 
prefix” and pass the information on to the “completing 
marker.” A delay had to be introduced if the first digit 
received was a zero. If no further digits were recorded, 
the call had to be routed to the regular assistance 
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Fig. 2. 
distance dialing cail. 


Switching plan of connection for a person-to-person direct 


A delay of 
sufficient for this purpose. Additional digits received 


operator. 3 to 5 seconds was considered as 
during this period cause the register to recognize a zero 
prefix call. 

The completing marker required modification to rec- 
ognize the new type of call and to handle the proper 
routing of the call. 

The outgoing “multifrequency sender” required ex- 
tensive modification. In addition to the normal sender 
functions, it was necessary to connect to a position be- 
fore allowing the call to complete. The talking path 
from the outgoing trunk to the position is provided 
through the sender. The sender also must record the 
type of charge set up by the operator and pass this 
information on to the “twansverter” for entry on the 
AMA (automatic message accounting) record. It must 
also send the called number information to the position 
when it is required. 

The outgoing trunk had to be arranged to provide 
for the bridging connection to the position through the 
sender. 

The transverter required modification to pass addi- 
tional information on to the recorder. 

New sender and position links had to be developed 
to provide connections between the associated circuits, 
and minor modifications were required on the “origi- 
nating register marker” connector, “outgoing sender” 
connector, and transverter connector. 

A new position was required for this service. Fig. 3 
shows the position keyshelf in schematic form. Fig. 4 is 
a representation of two position sections back-to-back 
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Fig. 3. 
tion keyshelf layout and display panel. 


(left) Person-to-person special posi- 





Fig. 4 (above) Combined CAMA and person- 


- TRANSFER (MATE POS) 





as installed at Poughkeepsie. Fig. 5 shows a line-up of 
the positions, and Fig. 6 is a photograph of the position 
keyshelf used in Manhattan. 

The six keys and associated lamps to the right of the 
keyshelf in Fig. 3 are for the six classes of charge the 
position can handle. Three classes each are provided 
for person-to-person and _ station-to-station type calls. 
They are prepaid, collect, and special instruction, 

On a prepaid-type call the operator need only verify 
completion to the proper number or person and de- 
press the proper key, Sta-Pd or Per-Pd. 

On a 
accept the charges the operator will depress the proper 


COL key. 


Certain calls, such as a request that charges be billed 


call for which the distant station agrees to 


to a number not directly involved in the connection o1 
credit card charge calls, require the operator to keep 
a written record of specific details. On this type of a 
call, the special instruction (SI) key is depressed. The 
accounting people are later required to match the 
operator's written record with the AMA tape record. 

In any case, the operation of the start-timing (ST) 
key is required to cause the entry to be entered on the 
AMA tape. 

Chree lever-type keys are provided in the middle sec- 
tion of the keyshelf. The top key is designated DH in 
one direction and D in the other. This key is used 
along with the display panel mounted on the rear top 
of the position. Eleven neon-type numerical display 
tubes are mounted in the display cabinet. If for any 
reason the operator requires the number of the called 
station, the operation of key D will bring up the dis- 
play on the panel. The three indicators in the top row 
give the code of the “numbering plan area,” the eight 
indicators in the lower row give a display of the called 
central office code and subscriber's number with a party 
letter if required. The display is obtained from the 
record in the outgoing sender by means of multifre- 
quency pulses. 


If the operator wishes to hold the display on the 
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to-person position. 


position after the position is no longer connected to the 
circuit, the DH key operated will hold the display and 
also prevent other calls from coming in on the position. 


The RB key is used to apply ringing current to the 
calling line to alert a PBX operator who may have 
gone off the line due to a delay. 

The RAR key is used to open the transmission cir- 
cuit to the called end if ringing or other tones inter- 
fere with conversation between the calling station and 
the operator. 

The OPR key connects the position to an operator 
at the regular toll board. This may be used when the 
call has encountered a delay and the customer has re- 
quested the operator to try to complete the eonnection 
at a later time. Details of such a call can be given to 
the operator at the toll board. 

The toll line release (TLR) key is operated if some 
difficulty is encountered in the completion of a call and 
conversation between the calling customer and the op- 
erator continues. The TLR key operated releases the 
call to the distant end to prevent holding the circuits 
out of service unnecessarily. 

The CLG and CLD lamps are calling 
party supervisory lamps, respectively. 


and called 

The CW lamp shows that additional calls await han- 
dling and no idle positions are available. 

The SA lamp lights when the service assistant key, 
in the position lock rail, is operated. The service as- 
sistant is available if the operator has any difhculty with 
the handling of a call. 

The transfer (IR) key is used to transter the opera- 
tor’s head set to the adjacent position. If a long delay 
is encountered on a call, during which the operator 
can only sit and wait, and the CW signal indicates calls 
are waiting to be handled, the operator may operate 
the TR key and handle a call on the adjacent position 
if it is vacant. 

The position at Poughkeepsie also handled regular 
crossbar tandem CAMA traffic and a numerical key set 
is provided for this purpose. 
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TRIAL AT YUKON-8 


THE EQUIPMENT WAS INSTALLED in the Yukon-8 cen- 
tral office in Manhattan and placed in service early in 
June 1958. Yukon-8 is a no. 5 crossbar office at East 
79th Street and the special positions were installed in 
a telephone building at East 56th Street. The 79th 
Street area is essentially residential and the person-to- 
person type traffic is comparatively light. The service 
was therefore offered to a number of business customers 
with a high person-to-person calling rate, in the East 


56th Street area. The customers that agreed to partici- 


pate in the trial were provided with special groups of 
PBX trunks to the Yukon-8 central office. These trunks 
were to be used for all of the toll calls originated by 
the customer. The desired average busy day load of 
1,000 calls was obtained in this way. 

The feature was put in service in Poughkeepsie in 
October 1958. 

The results of the trial were highly satisfactory. The 
service received enthusiastic acceptance 


by the cus- 


tomer. Better than 97°, of dialable calls are being 


dialed directly. A considerable saving in accounting 


Fig. 5. Line-up of person-to-person positions. 


procedures has resulted from the AMA recording of 
the calls. Results of traffic that 
of the special positions provides relief for two regulat 


studies indicate each 
toll positions. 

AT&T has approved the further development of ar- 
rangements for the direct distance dialing of person-to- 
person calls. The system development plans to use the 
crossbar tandem system.to provide these features. The 
service can thus be made available to all of the various 
types of central ofhces that have access to crossbar tan- 
dem. The features of centralized automatic message ac- 
counting can thus be readily adapted for use by offices 
not arranged for local AMA. 


IMPROVEMENTS NEEDED 
THE TRIAL ALSO REVEALED the need for a number of 
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improvements in the original arrangements and for 
some new features. The most important of these new 
features is the provision of a service for extension iden- 
tification or code billing. Normally, the charges for a 
particular call are billed to the directory number of 
the line on which the call was placed. There are sev- 
eral business concerns that require charges be asso- 
ciated with the extension from which the telephone 
call There 
that require charges be associated with a_ particular 
customer’s account. 


originated. are other business concerns 


This service is being provided at present by having 
the party placing the call inform the operator of the 
need for identifying the extension or account number 
with the call. The operator fills in a written record, 
usually a “mark sense” card with the necessary details. 
The accounting department people are then required 
to match this with the AMA record when preparing the 
bill for the customer. 

The addition of a numerical keyset to the position 
and modification of associated circuits would permit 
the operator to key pulse the identified number for 
recording on the AMA tape. 

These refinements are all planned for the “system 
standard” arrangement using CAMA tandem. A new 
general purpose switchboard position is planned for 
this project. This job will require considerable develop- 
ment effort and is not expected to be ready for service 
in quantity before 1965, 

Position relief will be necessary in a number of lo- 
cations before the new system standard arrangements 
are available. A special group at the Bell Telephone 
Laboratories are now developing the circuits used in 
the New York trial to provide the new features and 
improvements. These are expected to be ready for 
service early in 196] and will provide for position re- 
lief until the system standard arrangements are avail- 
able. 

The trial circuits may well become the basis for a 
system standard in smaller communities for use with 
no. 5 crossbar where a crossbar CAMA tandem instal- 
lation would not be justified. 





Fig. 6. Person-to-person keyshelf. 
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Insulation Control 


Measurement Considerations 


G. F. LANG 
MEMBER AIEE 


Numerous problems are involved in developing 

effective measuring techniques for the evalua- 

tion of insulation of large-size machinery. Some 

observations, based on research being con- 

ducted in this field by a manufacturer in France, 
are presented. 

large-size ma- 


insulation of 


ie REGARD TO the 


chinery, the engineer has two main concerns: 


|. The development of a safe and effective insulation. 
29 The investigation of measurement methods which 
will allow the quality of the insulation to be evaluated, 
their weak spots to be detected, and aging data to be 


gathered. 


In whatever form it is used, mica remains, in most 
cases, the basic material of the insulation. It is backed 
with paper or glass and bonded with resin. In recent 
years a synthetic resin of the polyester or epoxy type 
has been used. 

[wo general methods are used for applying the resin. 
It is,either incorporated directly into the mica tape 
before its application or it is applied by impregnation 
after taping. Vacuum treatment is used in practically 
every Cast 

Che first machine insulated according to modern prac- 
tices with continuous mica insulation made from large 
splittings and vacuum- and pressure-impregnated with a 
suitable polyester resin was placed in service in France 
in 1954. This method was investigated and perfected in 
States. Since then, French firms, one 


the United two 


Belgian firm, one Italian firm, and one German firm 


have adopted it. Units totaling several million kva are 
now in service. Other insulation systems have appeared 
on the European market, but practical applications are 
fewer, inasmuch as their development and commercial 
introduction are However, this does not 


more recent. 


make them less interesting. 
MEASURING METHODS 


THE PROBLEM of measuring methods has been the 
subject of heated discussions, even in the international 
field, thereby clearly showing it is important and new 
at least in its present form. 

\s far as these measurements are concerned, it is de- 


sirable in particular: 
1. To try to evaluate the quality of the insulation 


Essentially full text of a paper presented at the Foreign Practices Ses 
sion of the Second National Conference on the Application of Electrical 
Insulation, Washington, D ¢ Dec. 8-10, 1959 


Recommended for pub- 
lication by the AIEE Electrical 


Insulation Committee 
G. I 


Lang is with Schneider-Westinghouse, Champagne, France. 
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of a given machine at a given moment. This evaluation 
is particularly interesting for controlling the winding 
of a new machine before it is put into commercial 
operation. 

2. To estimate the rate of aging of a given insulation 


with time, and thus observe its development. 


The latter case falls under the category of mainte- 
nance. Whereas the first case concerns especially the 
manufacturer, the second is very important to the 
user, 

Let us now examine briefly the chief means actually 
at the insulation engineer's disposal. 

On coils, it is possible to measure with a Schering 
bridge the variation of the power factor and capaci- 
tance as a function of the applied voltage. 


The 


hardly used. The notion of ionization inception voltage 


power factor level at a given voltage is now 
defined by the position of the bend of the curves is 
questioned. Actually, ionization inception is indicated 
by the voltage at which discharges occur in the ait 
spaces contained in the insulating barrier. These dis- 
charges increase the losses and, therefore, the powe1 
factor rises. 

Now, we know that when the thickness of an air gap 
increases in a given insulating barrier, the ionization 
inception voltage first decreases, reaches a minimum for 
then increases. Further- 


more, this minimum occurs for a 


a very definite air gap thickness, 
relatively small ait 
gap thickness. 

Under these conditions, it is easy to understand that 
in a complete coil there may be one or even several 
small pockets with a thickness which happens to corre- 
spond to minimum ionization inception. 

In certain insulating systems containing among othe 
defects large air spaces, the inception of ionization of 
the small void may not be shown by a Schering bridge 
measurement because it is concealed by the much larger 
bend due to thick air gaps with higher ionization incep- 
tion voltages. 

It is by applying these arguments that certain spe- 
cialists deny at present the usefulness of a measurement 
of the ionization inception voltage of an insulating bar- 
rier intended for rotating machinery. 

On the other hand, if the ionization inception notion 
is losing more and more ground, another theory has ap- 
peared which consists in finding, still by means of 
Schering bridge measurements, the magnitude of the 
ionization instead of the ionization inception voltage. 
Actually, ionization causes losses and, therefore, changes 
the value of the power factor. By taking as a basis the 
increase and, therefore, the slope of the power factor 
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curve as a function of voltage, it is possible to get an 
idea of the magnitude of the ionization and, therefore, 
of the voids. 

Actually, this method seems to offer various disadvan- 
tages. In particular, it does not allow the comparison 
of different insulations or of coils of different geometry. 
Also, the size of the electrodes influences the measure- 
ments. 

In addition, the determination of the voltage levels 
at which the power factor should be measured to cal- 
culate the slope is very delicate and, in some cases, the 


power tactor slope is found to be less for an insulat- 


ing barrier which has neither been impregnated nor 
treated by vacuum than for an insulating barrier made 
according to modern manufacturing methods. This is 
of course not normal. This apparent anomaly is ex- 
plained by the fact that the ionization inception volt- 
age of such a coil is very high. 

Personally, we use a criterion which seems to us more 
significant. It consists of finding, still by means of a 
Schering bridge measurement, the relative variation of 
the capacitance measured at two different voltages. The 
first is very small and definitely lower than the ioniza- 
tion inception voltage. The other is high and equal to 
at least 1.5 times the phase-to-phase voltage of the ma- 
chine. Ionization is high at this voltage. It affects prac- 
tically all the voids, even the thickest, and partially 
short circuits them. The result of this is a variation of 
the capacitance of the insulating barrier of the order of 
1 to 50°, and even more, according to the surface and 
the thickness of the air gaps. 

This criterion is defined by the relation: 


where 


C,, = capacitance measured at low voltage 


Cy = capacitance measured at high voltage 


The value obtained is dimensionless. 


It can be shown and confirmed experimentally that 
the over-all measurement of this criterion made on a set 
of coils is equal to the average (with capacitance weight- 
ing) of the elementary criteria measured on each coil 
individually. As it is based on a geometrical capacitance 
measurement, it is only conditioned by the relative size 
of the voids. It is independent of the chemical composi- 
tion of the insulating barrier. Owing to these two char- 
acteristics, its use is universal and fairly practical and 
may include the accurate location of an area contain- 
ing a large void. 
have 
dwelled somewhat on measurements which apply to one 


Although there is still a lot to be said, we 


coil only. We feel, a priori, that the foregoing principles 
may also be applied to a complete winding. Supporting 
data are not yet available, but tests are now being made. 

In the case of complete machines, ionization measure- 
ments are not yet entirely satisfactory. We must, how- 
ever, call attention to the existence of a method com- 
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monly used in France. It consists of measuring, in a 
given frequency band, the rms value of the current re- 
sulting from the discharges caused by ionization of the 
voids. An instrument has been specially designed for 
this purpose and considerable data have been obtained. 
It is certain that ionization is a vast problem and that 
much work is still necessary in order that this phe- 
nomenon may be studied thoroughly. 


DEGRADATION BY DISCHARGES 


By GOING BACK to the beginning of the problem, we 
realize that what we are trying to do primarily is to re- 
duce, if not suppress, the degradation of the insulating 
barrier by discharges. Two factors influence this degra- 
dation: 


1. The nature of the insulating material, i.e., its re- 
sistance to ionization (ionic bombardment and chem- 
ical attack). 

2. The magnitude of internal discharges, i.e., their 


amplitude and frequency—therefore their severity. 


At the present stage of our knowledge, it would be 
difficult and probably impossible to develop either a 
material completely insensible to ionization or an insu- 
lating barrier free from the smallest void. 

It seems, on the other hand, more proper to consider 
studying the definition of an ionization level where the 
material involved will have a reasonable life. This level 
could be termed “injurious ionization inception volt- 
age.” 

It is important to note that ionization is a local phe- 
nomenon and that it would therefore be better not to 
make over-all ionization measurements, but to trv to lo- 
cate and measure the most important discharges instead 
of attempting, for example, to find the general level for 
a complete machine. 

To investigate the resistance of materials to ioniza- 
tion attacks, we are at present using a cell producing a 
point discharge which attacks a well-defined area of the 
insulating material involved. 

The criterion used is the quantity of electricity, 
expressed in coulombs, required to cause the break- 
down of a given thickness of insulation. In addition, 
this cell has the advantage of being simple, small, and 
inexpensive. A hundred cells can easily be placed in a 
normal laboratory oven. It allows the study of the dis- 
charges and of the parameters affecting them. Among 
these parameters let us mention in particular the num- 
ber of discharges per supply voltage alternation, the 
frequency of this voltage, the air-space thickness, and 
the amplitude of the discharges. 

There are, of course, other types of cells. They form 
the subject of articles which we could not discuss with- 
out repeating ourselves. Their existence clearly proves 
the existence of the problem and of the interest aroused. 

We have just made a rapid survey of the problems of 
ionization in an insulating barrier. It is a rapid one if 
we consider the magnitude of the subject, but a broad 
one if we think of the number of insulation problems 
in rotating machinery alone. 
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OTHER PROBLEMS 


THE INSULATION ENGINEER has other problems on his 
agenda. Among them we find the high-voltage d-c tests 
which are extremely important. Some people conside1 
these tests the most valuable, inasmuch as they do not 
stress the insulation as much as other tests. 

The value of a = 1.6 now accepted in several coun- 
tries seems logical and could even satisfy, in most cases, 
people who consider that the stress in the ends ol the 
coils is excessive when d-c test voltages are employed. 

We know that d-c tests have the advantage over a-c 
tests of enabling nondestructive measurements to be 
made. However, it is necessary to be able to make use 
of this advantage. 

We believe one of the methods consists in measuring 
the conduction current of similar elements of the same 
machine and comparing the results obtained. For in- 
stance, it is always possible to compare the three phases 
of the same machine. If the leakage current of one of 
these three phases is greater than that of the two others, 
or if the variation of this current as a function of the 
impressed voltage is different, it may be useful to find 
the cause of this condition. We can then consider divid- 
ing the phase involved into similar elements and so lo- 
cate step by step the spot causing the measurement 
anomaly. It then rests with the insulation engineer to 
estimate the seriousness of the possible fault, that is to 
say its repercussion on reliability. 

But in this type of investigation it seemed to us use- 
ful to emphasize the fact that a measurement anomaly is 
not necessarily due to a weak spot presenting a danger 
in operation. In addition, we must make it quite clear 
that all cannot be this method, 


defects detected by 


which should be considered only for obtaining addi- 
tional information and not as an unrivalled method re- 
placing all others. On the other hand it offers the 
advantage of neglecting the measurement levels and tak- 
ing into account only the relative values obtained by 
comparing similar elements either in identical machines 
or in identical circuits of the same winding. 

It certainly does not seem reasonable to compare the 
results of measurements obtained on machines which 
differ either by their capacity and voltage or by their 
design, manufacture, and insulation. 

However, there is still one point to explain, that of 
the voltage at which the measurement must be made. 
We believe that in a machine in good condition, say 
less than 10 years old on an average, the d-c voltage ap- 
plied to make these measurements may be about twice 
as high as the phase-to-phase voltage without unduly 
stressing the parts of the winding extending beyond the 
core. On machines offering clear signs of stress, meas- 
urements should be made at lower values. 


CONCLUSION 


It IS VERY DIFFICULT to conclude such a vast subject 
which has been scarcely approached. We can only bow 
to its magnitude, both as regards quality and quantity, 
and postpone to a later date the adoption of definite 
procedures which, because they are reasonable and un- 
questionable, will satisfy both users and manufacturers. 

We shall close, therefore, expressing the wish that all 
the fascinating problems concerning the insulation of 
large machines will be solved, owing to an ever-increas- 
ing knowledge of the various phenomena which affect 
them and to an ever-closer co-operation between the in- 
sulation engineers of different countries. 





X-Ray Tin-Coating Gauge 
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Fred Pierallini presses the “start” button on a new 
Norelco type U tin-coating gauge in a test-run opera- 
Works of U 


Pittsburgh, Pa. Behind the caution sign in the photo ts 


tion at the Irvin S. Steel Corporation, 
the opening through which the tin-coated steel will 
pass, traveling at speeds from 800 to 1,100 feet per min- 
ute. The X-ray gauge head moves horizontally on a 
traveling mechanism that traverses the moving strip to 
check tin-coating thickness on one side of the steel. The 
Irvin gauge will measure tin thickness continuously in 
a range from 0.1 to 0.55 pound per base box. 

Installed by Philips Electronic Instruments, Mount 
Vernon, N.Y., the X-ray machine incorporates a unique 
Norelco wedge aperture which automatically compen- 
sates for flutter of 1/8 inch up and down (1/4 inch 
total) as the steel sheet passes along the rolls. Previous 
models have a flutter tolerance of only 1/16 inch up 
and down (1/8 inch total) and require much greatet 


power on the X-ray tube. 
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An Electronic Teleprinter Distributor 


N. N. BISWAS 
ASSOCIATE MEMBER AIEE 


OST of the extensively used teleprinters of today 

have mechanically operated cam-type distributors. 
Although these are quite satisfactory and reliable, a 
recent trend in the industry has been to develop elec- 
tronic distributors. A distributor of this type has been 
developed at the Electrical Engineering Laboratory of 
the University of Roorkee, India. It uses eight cold- 
cathode thyratrons or trigger tubes connected as a ring 
counter. One of the tubes keeps glowing and maintains 
marking current in the line when the transmitter is idle. 
When a character is transmitted, the tubes fire one after 
another in a serial sequence. The timing pulses are 
derived from the 50-cycle mains supply. Although any 
fluctuation of the supply frequency will affect the out- 
put waveform, it has been seen that if the frequency 
variation is limited to 4°, a teleprinter receiver having 
a margin of 35°7, will function properly. 

A high-speed polarized telegraph relay acts as the 
output relay of the distributor. The single-pole double- 
throw contact of the relay can be wired to provide 
either neutral or polar operation. 

\nother high-speed relay similar to the output relay 
but having a double-pole double-throw contact func- 
tions as the control relay and performs three important 
operations. When the distributor is working from the 
keyboard, it may happen that the operator keeps the 
key depressed for a period longer than the transmission 
time of a signal. Under this condition, the transmitter 
should transmit the signal only once. The control relay 
prevents this undesirable repetition of the signal. In 
case the operator keeps the key depressed for a period 
less than the transmission time, the control relay keeps 
the locking mechanism in operation until the trans- 
Mission is over. 

\ stop pulse of 1.5 units duration is obtained in this 
distributor by reversing the phase of the sinusoidal 
supply driving the pulse generator by means of the con- 
trol relay in conjunction with an odd and even pulse 
counter. The pulse which terminates the transmission 
filth 
mission of the stop pulse is also applied to the input 


of the code element and commences the _ trans- 


of the odd and even pulse counter. Thus, the state of 
this counter changes every time a stop pulse is trans- 


mitted. This property is utilized to reverse the phase of 
the sinusoidal supply. Fig. 1 shows the oscillograms of 


Digest of paper 60-770, recommended by the AIEE Telegraph Systems 
Committee and approved by the AIEE Technical Operations Department 
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the sinusoidal supply, the pulses and the output wave- 
form when the distributor was made to transmit the 
code for letter D continuously. The oscillograms were 
taken by feeding these three quantities simultaneously 
on three elements of a 6-element magnetic oscillograph. 

The distributor can work both from a keyboard and 
from a tape reader. It also has a run-out key which 
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Fig. 1. Oscillograms showing the phase reversal of the sinusoidal sup- 
ply, the pulses, and the output waveform. 


enables repeated transmission of any character. Some- 
times in certain languages, as in India, the number of 
alphabets and their various forms may be more than a 
5-unit code can represent. It is desirable, therefore, that 
the distributor has the provision of working from a 
6-unit code as well. In this distributor, this facility has 
been provided by simply having one more tube in the 
ring counter. The circuit of this tube is essentially the 
same as any other tube of the ring counter. When the 
transmitter is working from a 5-unit code, the code 
selector switch takes the tube out of the ring counter 
and brings it in when the transmitter is required to 
work from a 6-unit code. 

No hot-cathode tube has been used at any stage of 
the distributor and, therefore, it does not require any 
warm-up time. However, it has one important limita- 
tion; that is, it can transmit only at one speed, which is 
50 bauds. In the United States, where the supply fre- 
quency is 60 cycles per second, the distributor will work 
at a speed of 60 bauds. A flexibility of speed, however, 
can be obtained by incorporating a variable frequency 
oscillator to drive the pulse generator. The chief ad- 
vantage of this design is that the timing oscillator 
remains free running and there is no need to double 
its frequency during the stop period to obtain a 1.5-unit 
stop pulse. 
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Analysis of the Bridge Magnetic Servo Amplifier 


J. M. WALSH 
ASSOCIATE MEMBER AIEE 


HE OPERATION of a half-wave bridge magnetic 
servo amplifier, in which the load circuit includes 
the resistance and inductance of a servo motor control 


winding shunted by a tuning capacitor (Fig. 1), will be 


g. 
examined 

A rigorous analysis, considering the reactive load on 
the amplifier, shows that the limiter volt seconds (i. €., 
the blocking volt-seconds across the self-saturating 
diodes) available during the reset half cycle of the am 
plifier, exceed the volt—seconds supplied by the power 
supply, which is not the case with purely resistive loads. 
These extra volt-seconds are supplied by the load it- 
self. The voltage across the inductance and capacitance 
of the load during the reset half cycle is in such a 
direction as to aid the supply voltage in blocking the 


self-saturating diodes associated with the core which is 
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Fig. 1. Half-wave push-pull bridge magnetic servo amplifier. 


to support the larger amount of volt-seconds for a 


given control signal (core B for the control signal po- 
larities shown in Fig. 1) 

Having additional blocking, or limiter, voltage, the 
cores can reset at a higher rate and absorb more volt-— 
seconds during the reset half cycle for a given control 


signal than is possible with a resistive load. (Of par- 
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ticular interest is the situation for maximum control 
signal.) Consequently, the cores can support more volt— 
seconds during the following gating half cycle and, thus, 
provide a higher torque-producing voltage to the motor 
control winding. 

Once the various voltage, current, and volt—second 
equations for the amplifier and the motor are obtained, 
the optimum values of the limiting resistor R,, the qui- 
escent firing angle 9 (i.e., the firing angles of both cores 
when no control signal is applied), and the tuning ca- 
pacitor C may be determined. 
makes the 


that which 


R-L-C load a maximum impedance at the fundamental 


The optimum value of C is 


frequency. 

The optimum value of R, is defined as the minimum 
value of R, which does not result in the firing of core B 
(for control polarities as shown in Fig. 1) with the ap- 
plication of maximum control signal to the cores. The 
optimum value of R,, so defined, results in the maxi- 
mum torque-producing voltage with the minimum 
losses in the amplifier for a given motor. 

Therefore, the optimum value of R, is obtained by 
equating the volt-second change of core B during the 
reset half cycle to the volt—seconds absorbed by core B 
during the gating half cycle for the firing angle of core 
A equal to zero, and the firing angle of core B equal to 
x. This results in a transcendental equation which may 
be solved graphically for R,. 

The optimum value of the quiescent firing angle 4 is 
defined as the angle which leads to maximum linearity 
of the amplifier transfer curve. This angle is obtained 
if the firing angle of core A and that of core B are equal 
to zero and x, respectively, for the same control signal. 

In order to determine this optimum value, a relation- 
ship between the firing angles of cores A and B and 4 is 
established first, based on the requirement that an in- 
cremental change in control ampere-turns during the 
flux resetting half cycle causes equal change in volt- 
seconds absorbed by cores A and B during the flux gat- 
ing half cycle. Then by setting the firing angles of cores 
A and B equal to zero and x, respectively, and solving 
for 5, the optimum value for 9 is determined. 

Che amplifier-motor characteristic is established by 
expressing the motor stall torque as function of the 
firing angle of core A, and then by expressing the firing 
angle in terms of the control signal. 

Even though the derivation of the various equations 
is at times cumbersome, the results are illuminating and 
readily applicable to the design of amplifiers. 

The results have been verified by experiments, which 
between the calculated and 


show a close correlation 


experimental findings. 
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High-Voltage Static Eliminators 


¢ 


for Teletypewriters 


L. A. JONAS 


The presence of static charges on teletypewriter 
paper tape and rolls may result in delays and 
jamming. Principles and features of a recently 
developed static eliminator utilizing a high- 
voltage discharge are discussed. 


IGHLY untavorable operating conditions are 
the 
charges on teletypewriter paper tape and rolls. 


olten created by depositing of static 


This phenomenon of static electrification will cause 
delays and require the attention of operating per- 
sonnel, Messages can even be lost, as the copy may jam 
in moving mechanisms and be mutilated. Although 
radium devices have been employed for a number of 


years by the Bell System for static control,! the in- 


creasing number ol state laws regulating the use of 


radioactive substances made it desirable to find some 


suitable substitution. The operating principles and 


design features of a static eliminator utilizing a high- 


voltage discharge will be discussed here. 


STATIC FACTORS 


IN TELETYPEWRITER EOUIPMENT, papel undergoes a 


number of pressure contacts with other materials. Such 


contacts include sensing and punching pins, type 


pallets, platens, sliding surfaces, and the like. The pa- 
per, by some such process, can acquire a charge on its 
surface. The quantity and decay time of the charge is 


governed by a number of variable factors. These fac- 
tors include the paper composition, types of opposing 
surfaces, relative humidity of the ambient air, mois 
ture content of the paper, and the amount ol pressure 
applied. The influencing factors and the electrostatic 
phenomenon itself are complex and, for the sake of 
brevity, this background material will not be covered 
here. It should be realized, however, that such informa- 
tion is essential for the proper design and evaluation 
arrangement. For those desiring 


listed at the 


of any static control 


more information, references are con- 


clusion of this article. 


PHEORY 


Ir THE AIR surrounding charged material is ionized, 


then the material can neutralize itself by selecting 
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those charges it needs to balance its surface electri- 
cally. This requires that a sufficient number of charges 
of the opposite polarity be available. One means to 
accomplish ionization of ambient air is to apply a high 
voltage between point electrodes and nearby grounded 
members. Any tree electrons at the negative end will 
be repulsed toward the positive side. Experiments 
have shown that there are always some free electrons 
in the air. These electrons may have been produced by 
the action of light or cosmic rays, or as a result of the 
collision of molecules. As the electrons are sped 
through the air, they collide with neutral atoms and 
displace electrons from the outer ring. These electrons 
will, in turn, displace others. By the use of alternating 
voltages, both positive and negative ions can be sup- 
plied, since each, in turn, would be repulsed by the 
discharge points. 

Utilizing sharp points greatly reduces the amount 
of voltage necessary to achieve the beginning of ioniza- 
field 


row points. Although an electric field is always per- 


tion, because the electric is Most intense at nar- 
pendicular to a conductor, it is not necessarily uni- 
form but is a function of the geometrical shape of the 
conductor and will tend to concentrate in those places 


where the radius of curvature is least. 


APPLICATION 


THE STATIC ELIMINATORS have been designed as three 
separate units: 

IA (Fig. 
voltage at a safe current level. 

2. An 


mode] 28 and model /5 page printers. 


power unit 1) to supply the required 


inductor bar (Fig. 2) for mounting on the 


Fig. 1. Power unit. 
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Fig. 2. Inductor bar. 


3. An inductor point (Fig. 3) suitable for mounting 

on the following tape equipment: 

a. Model 28 typing repertorator 

b. Model 28 reperforator transmitter 
Model /4 typing reperforator 
Model /4 reperforator transmitter 
Model /# typing unit 


Model 28 automatic sending—receiving 


Model /9 automatic sending—receiving 


POWER UNTI 


THE POWER UNIT consists of a 5,000-volt output 


transformer and a capacitor. These are sealed with a 
35-inch metal case. 
The primary is designed for 117 volts, 50 or 60 cycles. 


potting compound in a 4- by 6- by 


A capacitor has been installed in series with one side 
of the secondary winding to limit the output current 
to a maximum of 1.4 milliamperes. This side termi- 
nates at a duplex outlet on one end of the case. The 
other side of the secondary is connected to both a 
ground stud on the case and to the grounding wire of 
a 3-wire 6-foot power input cord. 

The identical power supply is used for both the 
inductor bar and the inductor point. The duplex out- 
let provides for simultaneous use of two static elimi- 
nators as in the case of the model /9 or 28 automatic 
sending-receiving sets where it may be required to 
control static on both tape and page copy. Also, there 
are installations where a large number of table console 
models of teletypewriters are installed adjacent to and 
on top of each other. In such cases, the savings involved 
in reducing the purchases of power units could be con- 
siderable. In the event that only one outlet is used, a 
plug is supplied as a seal for the unused outlet. 

Two flanges with 


\4-inch holes can be used for 


mounting. The unit may be placed on a shelf or 


fastened to a rack or wall. The only requirement in 
locating the power unit is that it be within reach of 


the inductor cable, out of the customer’s or mainte- 


nance man’s way, and in a dry area. 


INDUCTOR BAR 


PRELIMINARY STUDIES were conducted to determine 


the quantity of the static charge on teletypewritet 
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page copy and the best location for a static eliminator. 


By use of an electrostatic voltmeter several 
creating areas in the model 28 teletypewriter were 
investigated. It was found that at least 70°, of the 


total instrument reading was obtained by the action 


charge 


of the paper being compressed by the rubber platen 


and almost all of the remaining reading was obtained 
by the action of the steel type pallet striking the pa- 
The 


against the glass and metal edges, and sliding over the 


per. effects of unrolling the paper, rubbing 
dome appear to be negligible. Therefore, it was felt 
that treating the paper immediately after it left the 
typing area would be sufficient. 

Another requirement was that there be some ai 
space around the section of the paper being treated. 
If the paper is in contact with any solid surtace, both 
the paper and the contacting body will be neutralized 
as a whole, but once the paper is parted it will be un- 
balanced electrically as a separate body. 

Because of physical interference, it was necessary to 
locate the inductor bar in front of the typing unit 
and under the glass viewing cover. Accordingly, a 
transparent bar with sharp points was constructed. 
There are nine recessed discharge points approxi- 
mately | inch apart to give full coverage to the paper. 
The 


stability 


material used is Plexiglas no. 55, which has 


and other required qualifications. A wax 


finish is given in production to afford protection 
against marring the surface. 

Sliding metal brackets are provided at each end of 
the bar. They are adjusted with the aid of a screw- 
driver to fit either the model 28 (Fig. 4) or the model 
15 teletypewriter page printers. One side of the bracket 
is painted black to reduce glare to the teletypewriter 
operators. 

A bare wire is stretched along the length of the bar 
a short distance in back of the points. The wire is 
bonded to the metal brackets which, in turn, are 
grounded to the teletypewriter cover when they are 


installed. Without such a close proximity ground, 





Fig. 3. Inductor point. 
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the intensity of the electric field would be greatly 
attenuated and a much higher voltage would have to 
be employed, probably in the neighborhood of 15,000 
volts rather than the present 5,000 volts.* 

A return path is provided from the proximity 
ground wire through the frame of the machine to a 
common ground with the power unit. In most cases 
the input for the power unit and the teletypewriter 
will be the same, and this can be used to provide the 
common ground. If such is not the case, the ground 
stud on the power unit should be bonded to the tele- 
typewriter frame. 

Every point in the bar has its own capacitor. This 
coupling is utilized to restrict the current further to 


such an infinitesimal amount that not even a mild 


shock can be felt by touching the points. Measure- 


ments show a maximum current to the inductor bar 


points of less than 0.05 milliampere. 

\ rubber-covered high-voltage cable is permanently 
fastened to one end of the bar and a screw-type con- 
nector is fastened at the other end of the cable to pe 
mit connection to the power unit. There is some 
loss in the cable due to inductive effects, but it 


that 


power! 


was felt the use of stand-off insulators was an un- 
necessary complication. To keep this inductive loss to 
a minimum, however, the cable is restricted to a maxt- 
mum length of 5 feet. 


Tests were carried out in which the distance from 
the static bar points to a charged web was varied and 
that 
to be. slightly 


more than an inch. The fact that it is not necessary to 


the resulting voltages measured. They indicated 


the optimum distance would appear 


be directly adjacent to the paper is an advantage inso- 


far as freedom for locating the neutralizer is con- 
cerned. 

On the model /5 teletypewriter, the distance from 
the discharge points to the paper is approximately | 
inch. On the model 28, the distance is somewhat less. 
This compromise is necessary because one line of the 


typed message is obscured due to the nontransparent 








Fig. 4. Inductor bar on model 28 teletypewriter. 
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Fig. 5. Inductor point on model 14 typing reperforator. 


edge of the inductor bar. By positioning the bar, this 
line of type is approximately four to five lines above 
the immediate typing area. It is felt that this would be 
a very minor objection. 

In field and laboratory trials involving model 28 
10,000 
were repeatedly reduced virtually to a zero level by the 


page printers, static potentials of over volts 


static bar. How low the actual potential must be kept 


on teletypewriter paper to avoid difficulties has not 


been fully determined as yet. Some tests appear to 


point to a potential gradient below 1,000 volts. There 
is also the possibility that additional charges might be 
after the has been 


accumulated in processing paper 


neutralized. Therefore, it would be advantageous to 


have the charge remaining after neutralization as low 


as possible. 


INDUCTOR POINT 
TH 


point mounted at right angles to a coupling capacitor 


INDUCTOR POINT consists of a single discharge 


body. As in the case of the bar, the point is recessed. 
Recessing not only affords protection against scratching 
of the skin in handling, but also lessens the possibility 
of arcing due to the point’s being too close to a ground. 
\rcing not only decreases the efficiency of the static 
eliminators, but also can cause radio interference. The 
inductor made of a shock-resistant 


point is highly 


plastic. This is necessary because of its fairly exposed 
mounting. A simple 2-piece clamping device is sup- 
plied to arrange fastening on any of the tape machines 
previously listed. It is equipped with a 5-foot inductor 
cable, as in the case of the inductor bar, to connect to 
the power unit. No close proximity ground is provided 
on the inductor point itself, since the teletypewriter 
equipment is able to perform that function. A com- 
mon ground with the power unit must be assured as 
with the inductor bar. 

Two of the proposed mounting arrangements for 
the inductor point are illustrated in Figs. 5 and 6. 


825 





Fig. 6. Inductor point on model 28 typing reperforator. 


OZONE AND CORONA 


IONIZATION of air is accompanied by the discharge 


ol ozone gas. Ozone 


S 


has a fresh penetrating odor re- 
The 


been proc essed 


sembling that of very dilute chlorine. action is 


reversible and alter a little ozone has 


it is decomposed at the same rate that it is generated. 


The 


is given as 


Ovone can be injurious in high concentrations. 
concentration in ail 


The 
with an 


maximum allowable 


0.1 to 1.0 part per million of air.* inductor bai 


was tested in the Laboratories ozone mete 
capable of registering amounts far below those of even 
irritating concentrations. The quantity of ozone liber 
ated by the designed units were so minute as to be 
undetected on the instrument. 

lonized air at the surface of conductors appears as 
dark. Such 


its resemblance 


small tufts and streams visible in the 


ionized air is called corona because of 


to solar corona. With alternating currrent, corona con- 


sists of a more or less continuous glow, reddish blue in 
color. This effect is only visible when in full darkness. 


SUMMARY 


THE HIGH-VOLTAGE static eliminators, as designed 
for teletypewriters, have certain distinct advantages. 
Unlike radioactive elements, they present no safety 
hazards. The inductor bar, inductor point, and power 
unit have been approved by Underwriters’ Labora- 
tories, Inc., and Canadian Standards Association Labo- 


field 


which ts sufficient, even in severe static 


ratory; tests indicate a high ionizing potential 
conditions, to 
reduce the static charge virtually to zero. The units are 
adaptable for a large number of teletypewriter models 
and surroundings with a minimum of effort. They can 
easily be modified for those installations where stand- 
ard mounting arrangements are not yet available. The 
equipment has a wide positioning range, so no fine 


adjustments are required. 
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New Jersey Power Station 


Combination mechanical—electrical precipitators for 
removing 98°, of the fly ash from boiler gases have 
been installed at Ridgefield, N. J., on boilers of the 
Bergen Generating Station's two 290,000-kw steam tur- 
bine-generator units. These units feature virtual du- 
plication of two parallel turbine—generator shafts. 

The high-efhciency Cottrell precipitators were ce- 
Research-Cottrell, 
The $110 million station was recently 


signed and Inc., Bound 
Brook, N. J. 


completed by the Public Service Electric and Gas Com- 


built by 


pany. The precipitators are designed to clean fly ash 
from 1.8 million cubic feet per minute of combustion 
gases from both boilers at 300 F. About 4,000 tons of 
coal are fed to the two boilers each day to produce 
3.8 million pounds of steam per hour at 1,100 F. 
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Fig. 1. Supplying electric power to a parked aircraft. The power is 


transmitted by means of a cable, which is placed in a duct beneath 
the apron pavement, from the power source in the terminal building to 


ODAY, as never before, existing large commercial 
i airports are undergoing expansion and rehabilita- 
tion, and new airports are being designed. 

One of the desirable features of the jet-age airport is 
fixed outlets, adjacent to the parking positions of air- 
cralt on the apron, from which electric power is supplied 
to aircraft as shown in Fig. |. The common practice 
was, and still is at most airports, to obtain power from 
a mobile combustion-engine-driven generator. 

The growth of commercial aircraft ground-power 
requirements can be traced from the 3-kw of the DC, 
circa 1938, up to the present day turbojet aircraft with 
requirements of 37.5 to 125 kva, and in some instances 
a load of 140 kva. Most aircraft electric systems fall into 
two categories: 28 volts d-c or 115/200 volts, 400 cycles 
a-c; with the latter representing the current trend in 
aircraft systems as aircraft become larger and fly higher 
and faster. 

The ground-power requirements of future aircraft 
are expected to be a function of the gross weight of the 
aircraft and the square of the indicated air speed of the 
aircralt.! 

The systems presently employed to supply power to 


apron-outlets are: 


1. A 50- or 60-cycle motor driving a 115/200-volt 400- 
cycle generator. This equipment is located in the ter- 
minal building. 

2. A 380-volt 50-cycle or 480-volt 60-cycle system sup- 
plying power to the apron outlet. \ motor—generator set 
or transformer—rectifier converts the normal distribution 
voltage and frequency to the type of system required 
by the aircraft. 


The maximum capacity of any apron outlet dis- 
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the apron outlet device. A portable cable connects the vehicle, carry- 
ing the auxiliary electric apparatus (if required), to the apron outlet 
device and the aircraft. 


tribution system is primarily limited by the current- 
carrying capacity of the cable in duct beneath the apron 
pavement. It is considered that both of the present sys- 
tems allow little margin for additional load. 

A 1,000-volt 400-cycle system has been developed in 
recent years lor use aboard ships of the U.S. Navy.?* 
By adapting this system to airport use, many advantages 
The use ol 


would result. 


a central plant generating 
1,000 volts, 400 cycles, rather than the present practice 
of having many small scattered plants, would result in 
substantial monetary savings because of the difference 
in cost per kva between small and large machines at 
low and high voltages. Less installed capacity would be 
required because a demand factor could be applied. 
Maintenance would be less. The mobile vehicle, carry- 
ing a transformer and voltage regulator, could be a 3- 
wheel motor scooter. ‘The kva capacity of cables at 
this voltage should be sufficient to supply the loads of 
the next generation of aircraft. 

The criterion of any standard is that it be universally 
applicable. If an airport were to serve only aircraft with 
1 .000- 


volt 400-cycle system. However, it is expected that only 


d-c electric svstems, there would be no need for a 


major airports with heavy traffic will install apron 
outlets, and that a good percentage ol the aircraft they 
will accommodate will be a-c systems. 

It cannot be exper ted that 1,000 volts, 400 cycles will 
be a panacea, but it is envisaged that it would be tech- 
nically and economically preferable in the majority of 
cases, and very possibly a necessity when supersonic 
commercial aircraft are a reality. 

Further investigations should be made in the pursuit 
of possibly standardizing airport apron outlet distribu- 


tion systems at 1,000 volts, 400 cycles. 
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The “Bucking Bronco” Motor as a 


Nonlinear Oscillator 


R. M. GOLDWYN 


SIUDENI 


The “bucking bronco” motor is a ‘relaxation 
oscillator.”’ lt is part of a nonlinear system, and 
investigation of it gives insight into many prob- 
lems in the nonlinear analysis of both electric 
and mechanical The “bronco” is 
described from a physical viewpoint, through 


systems. 


differential equations, in terms of an equivalent 
circuit and from an analog computer study. 


HE external behavior of the “bronco” has been 
described elsewhere in terms ol the operation of 
a single motor. The “bronco,” however, is part of 


The 


series 


a system, as shown in the circuit diagram in Fig. 1. 
The 


generator driven at a constant speed. The “bronco” is 


system includes two machines. driver is a 
a separately excited motor with constant excitation and 
running under no load. 

In the following analysis, it will be assumed that the 


various inductances in the circuit may be treated as a 


Fig. 1. dia- 
gram for the ‘‘bron- 


Circuit 


co’’ system: (left) d-c 
series machine driven 
at constant speed; 
(right) d-c separately 
excited machine with 


constant excitation. 


that the total 
resistance may also be treated as the lumped parameter 


single total constant inductance L and 
R. Brush drops, demagnetizing components of armature 


reaction, and change in inductance due to saturation 


will be neglected. The voltage generated by the series 
where E, E(t). ie 


the current 7. 


machine will be called £E,. E(t) 


is a nonlinear function of 
Under the conditions listed, the motor has a counter 
voltage /. which is proportional to @, the speed of ro- 
tation of the motor. Hence 
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E, Cw (1) 
where c¢ is a constant. 
A voltage equilibrium equation around the loop may 
be written as follows: 
di 


E, = L—+Ri 


+ E, 2 
dt (2) 


If E, is determined according to equation 1, equation 


2 may be written 


(3) 


To determine the behavior of the system, it is neces- 
sary to obtain another equation relating 7 and @. The 
energy input per second (power) to the motor is £,.2. 
Since the motor is not driving a load, this energy must 
be used to accelerate its rotating parts and supply its 
losses, which include windage and friction. These losses 
will be neglected. The kinetic energy of the motor 
is 4 Jw"? where J is the moment of inertia of the rotating 


parts. Therefore, from the energy balance consideration 
d 1 

EiaK- Jw (4) 
dt 2 


where K 
Substituting equation | in equation 4 and performing 


is a conversion factor for units. 


the indicated differentiation, with simplification, yields 


_ _ dw 
a | : (5) 
al 


Equations 3 and 5 give 


g the necessary two equations re- 


lating 7 and w. 

Fig. 2 shows the functional relationship between E, 
and j for positive values of current. If the residual volt- 
age at? 0 is neglected, the function E, is an odd func- 
tion of ¢. It could, therefore, be approximated by an 


expression of the form 


E, = kyi — ksi? (6) 


where k, and k, are positive. If it is assumed that 
k., =- 0, the case of a linear relation between EF, and 1 
is obtained. This special case will be discussed in a fol- 
lowing paragraph. The assumed expression tor £, given 


in equation 6 may be substituted in equation 3 giving 


7 may be differentiated to give 


di d* i di dw 
3 ki? ~L—; +R +e 8) 
. dt dt- dt dt ( 
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; , - : ) 
Equation 5 may be solved for and the result sub- 


stituted in equation 8, Upon rearranging the resulting 
equation, the following is obtained: 
dt y 


~ ky) 0 9 
wa Ks (9) 


The terms multiplying in equation 9 represent the 


damping in the system. If 4, is large enough, the system 
will have negative values of damping for small values 
ol 1. However, because of the 3k,7:°, the damping must 
become positive as the current increases. The graph of 
the function relating damping to current is a parabola, 
symmetrical about += 0 and concave upward. This 
parabola is shifted vertically as determined by (R —A,). 
Fig. 3 shows the conditions mentioned. 

If a linear relation between E, and 7 is assumed, equa- 
tion 9 becomes 


a ¢ 
ky) det KJ i= 0. (10) 
Equation 10 is encountered frequently in the study of 
circuits. It is a second-order linear differential 
equation with constant coefficients. The relative damp- 
ing is proportional to (R k,). For (R k,) = 0, the 
damping is zero and the system response is sinusoidal. 


For (R 


and is unstable. 


electric 


k,) negative, the system has negative damping 
This is shown by the fact that the solu- 
tion has terms which grow exponentially with time. 

It should be noted that in the case of an undamped 
system, from equation 5, the speed must lag the current 
by 1/2. Equation 5 also shows that in any case the speed 
must be changing most rapidly at points of maximum 
current and the speed must have horizontal tangents at 
points of zero current 

Equation 9 may be normalized by the following sub- 
stitutions 





Fig. 2. E vs. | for 
d-c generator GE 
5B284A1698, 230 
volts, 19.6 amperes, 
1,150 rpm, 5 hp. 
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DAMPING FACTOR= R+ 3 K3i-- K, 


Fig. 3. Damping fac- 
| 
Positive 


tor vs. current. 
always 

damping; B—zero 
damping for i 0; 
C—negative damp- 
ing for small values 
of current; D—con- 
stant damping, k; = 


0. 


V (k1 — R)/3k3 


and 


_kh—R 
L Wo 


These substitutions give 


x—e(l1—x*)x+x=0 


(11) 
where the dots represent differentiation with respect 
to ’. Equation I! may be recognized as the well-known 
van der Pol equation. 


PHE FOUIVALENT CIRCUIT 


EQuaTion 5 may be integrated to obtain 


o = 


c . 
: dt. 12 
cy) i (12) 


When equation 12 is substituted in equation 3, the fol- 
lowing is obtained: 


c 


r { 1dt. 
it 


(13) 
This leads directly to the equivalent circuit of Fig. 4. 
The capacitor C is an energy storage element in the 
equivalent circuit and its role in the electric circudt 
is identical to the role of the rotating mass J in the 
mechanical system. 

In the preceding section of this paper, the “bronco” 
was discussed for a particular functional relationship 


between E, and \s the linear portion of the E, vs. t 
curve becomes more vertical and the saturated portion 
becomes more horizontal, the curve of E, vs. ¢ shown in 
Fig. 5 may be assumed as a limiting case. This special 
case takes EF, as 


I for 7 positive and FE for 7 nega- 


tive. Such a case is often assumed in analyzing the 


dynamic behavior of multivibrators and similar elec- 
tronic circuits. This special case is not differentiable at 
1 0 and hence the previous mathematical analysis 
must be modified. The equivalent circuit will be useful 
in analyzing what would happen for this special case. 

Let us assume that the circuit is initially at rest with 
>—0. Any 


flow because the circuit would find itself with a voltage 


small disturbance would initiate current 


at its terminals. The current would initially increase 


and then decrease as the capacitor became charged. If 
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Fig. 4. Equivalent circuit for the “‘bronco.”” 


the circuit QO is greater than 14, the current would even 


reverse direction of flow. The instant it reverses direc- 


tion, the current would find that it has been given a 
“kick” by the 
} 


which reversea 


voltage at the terminals of the circuit 


sign when current reversed. The process 
would be repeated and an osc illation would take place. 
Referred to the physical system, this ideal case pictures 


the series generator as an automatic switch, reversing 


the polarity of its voltage as current reverses. 


LABORATORY INVESTIGATION OF THE “BRONCO” 


DHE INDUCTANCE ZL of the circuit was measured with 


a General Radio type 650-A impedance bridge. Hence, 


the value of inductance was necessarily an unsaturated 


value. The speed voltage constant c was determined by 


impressing a voltage on the separately excited moto 
and measuring the speed. The curve of voltage vs. cur- 


rent for the series generator was taken by loading the 


generator with different resistive loads and measuring 
the voltage and current. This curve is given in Fig. 2. 


For this determination, hysteresis was neglected. The 


moment of inertia J of the separately excited machine 


was determined by a retardation test. The largest resist- 


ance in the circuit was a water box in series with the 


two machines. The resistance of the water box was de- 


pend nt upon the current and its resistance was meas- 


ured for several values of current. The water box re- 


sistance was found to varv from 11.0 ohms for small 


values of current to 9.4 ohms for large values of current, 
that is, 30 amperes. The wire resistance, the series field 
resistance, and the armature resistance add perhaps | 
or 2 ohms, although this number was a difficult one to 
determine. The total resistance R in the circuit is the 
sum of the above resistances. The actual value used in 
the equations could be in error by as much as 25%. The 


results of the tests follow: 


J 3.38 pound-feet 

c 0.1185 volt /rpm 1.13 volts/radian per second 
L 0.0186 henry 

R 12 ohms 


Substitution of these values in equations 3 and 5 gives 
the following: 


Ey = 0.0186") +12i+1.13 (14) 
di 
746 dw 
1.13% — ) 3.38 0.1425 (15) 
2 X SS dt dt 
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Fig. 5. A special case of E, vs. i. 


The factor K is shown in parentheses in equation 15. 
For these equations, 7 is in amperes, @ in radians pet 
second, and £, is in volts. 

Che operating curves for the actual system are shown 
in Fig. 6. The maximum current is 33.6 amperes, the 
maximum speed is 655 rpm, and the period is 2.7 sec- 


onds. From the E, vs. i curve of Fig. 2, k, is found to 
be approximately 16 ohms by measuring the slope of 
the linear portion of the curve. 

Correlation of the observed behavior with the equa- 
tions may be noted. (R k,) is negative and the system 
has negative damping for small values of current. As 
the current increases, the damping becomes positive as 
can be observed by 


noting the change in slope of the 


E,, vs. t curve of Fig. 2. 


A PHYSICAL EXPLANATION 


A PHYSICAL EXPLANATION of the “bronco’s” operation 
can also be given. Consider the motor to be at rest. 
Because of the residual magnetic field of the series gen- 
erator, its voltage builds up and a large current is forced 
through the circuit. This accelerates the motor. As the 
speed of the motor increases, it generates an increasing 
countervoltage and the current in the circuit decreases. 
This decrease in current decreases the voltage generated 
by the series generator. Because of the energy stored 
in the rotating mass of the motor, the motor counter- 
voltage becomes greater than the series generator volt- 
age, current reverses, and the field of the series genera- 
flashed. 


generator 


tor is Current is now flowing through the 


series in the opposite direction and the 
motor decelerates. The series generator voltage builds 
The eventually 


This operation can be 


up as the motor slows down. moto! 


reverses direction of rotation. 
observed in Fig. 6. 


& 


ANALOG COMPUTER STUDY OF THE “BRONCO” 


Eovations 14 and 15 may be rearranged to the fol- 
lowing: 


1 
“= 53.8 Ey, — 646 i — 60.8 w (16) 
dt 
des 
: 7.94 1 (17) 
dt 
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Appropriate scaling factors may be introduced and then 
equations 16 and 17 may be transferred readily to a 
block diagram for a computer study. An additional 
problem is present because of the nonlinear relationship 
and 2. 


between L, 


A nonlinear function generator ol 
the photolormer type was constructed by the author 
and a fellow student. Hysteresis was necessarily neg- 
lected. 

The curves from the computer study are given in 
Fig. 7. The maximum current was 27.6 amperes, the 
maximum specd was 475 rpm, and the period was 1.2 
seconds, The system parameters were varied on the com- 
puter about the experimentally determined values and 
it was found that the resistance R was the most critical 
parameter. The computer curves are of the same shape 
as the actual operating curves, although there are con- 
siderable discrepancies in the period and the maximum 


response values. 


CONCLUSIONS 


AN ATTEMPT has been made to present a study of a par- 
ticular nonlinear problem from several points of view. 
The differential equations were studied, an equivalent 
circuit was presented, the physical system was investi- 
gated, and an analog computer study was performed. 

Phe computer study indicated that the resistance R 
was the most critical parameter. This should be expected 
from consideration of equation 9 and also the equivalent 
circuit. As previously mentioned, (R k,) determines 
the degree of negative damping for small values of cur- 
rent. The fact that a difference is involved makes the 
determination of R very important. The importance of 
R can also be seen from consideration of the equivalent 
circuit. Rois important in the determination of the cir- 
cuit O which in turn is a measure of the tendency for 
the current to reverse direction. This fact was pointed 
out in the discussion of the equivalent circuit. It is un- 
fortunate that the laboratory measurement of the 
parameter R was perhaps the least accurate of all the 
laboratory determinations. 

\ number of simplifying assumptions were made in 
reducing the physical system to a working model. These 


assumptions should certainly not be treated lightly when 





Fig. 6. 
curves showing tran- 


Operating 


sient and steady-state 





current and motor 


speed vs. time. 
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correlating theoretical results with actual results. The 
computer study should be viewed as an investigation of 
the model. For example, the inductance of the actual 
circuil is certainly not constant but varies with current. 
For the computer study, the inductance was treated as 
a constant. 

Nonlinear systems are the rule and not the exception 
in physical phenomena. Because of the mathematical 


difficulty encountered in nonlinear analysis, linear ap- 


proximations to nonlinear systems are often made to 
facilitate their study. While the linear approximations 
are often very satisfactory, they frequently fail to de- 
scribe systems which depend primarily on nonlinear 


Fig. 7. 


curve giving transient 


Computer 





and steady-state cur- 
rent and motor speed 


vs. time. 


characteristics for their operation. The need in engi- 
neering of more exact mathematical models of physical 
systems leads invariably to the nonlinear approach with 
the inherent difficulties of such analysis. The exact 
mathematical formulation becomes cumbersome, and 
the need of supplementing the exact with an approxi- 
mate mathematical formulation is evident. In studying 
the “bronco,” the straightforward analysis was supple- 
mented by physical reasoning, an equivalent circuit, an 
analog computer study, and mathematical approxima: 
tions. Each of these approaches contributed individually 
to an understanding of the dynamic behavior of the sys- 
tem and collectively supplemented each other in aiding 
the author to arrive at a suitable explanation of the 
workings of the system. The “bronco” is an example of 
an important class of nonlinear systems, and its study 
from a variety of viewpoints has provided straight 


insight into other nonlinear problems and their analysis. 
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Servo Control for 


Synchronized Conveyors 


A. E. LEWIS 
ASSOCIATE MEMBER AIEE 


The electric controls for a conveyor system used 

in the automotive industry are described. Al- 

though the material presented relates to a parti- 

cular type of conveyor system, many features 

of the control system may be used in other ap- 
plications. 


SSEMBLY-LINE conveyors have been in general 
use lor many years, particularly in the automotive 
industry. Many plants have conveyor systems sev- 
eral miles in length. Since there are many disadvantages 
in having one single conveyor of this length, the pro- 
number of short 


duction lines consist of a 


Until 


cONnVEeVOrs., 


recent vears, the method used for transferring 


production units from one conveyor to another was to 
manually push the units, which are mounted on dollies, 
from one conveyor to the next. This operation required 
many man-hour units of labor. The problem, therefore, 
was to reduce this manual material handling by auto- 


matically transferring the production units. 


DESCRIPTION 


\UTOMOTIVE-BODY CONVEYORS are of the floor type 


and are driven by d-c motors. Automobile bodies are 


Fig. 1. View of conveyor transfer area. 


mounted on special dollies and pulled along by con- 


veyor dogs as shown in Figs. | and 2. The dogs are 
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| 
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eae 

CONVEYOR 2 


CARD 


Fig. 2. Conveyor transfer area. 
spaced approximately 16 to 18 feet apart along the 
conveyor Chain. Fig. 2 shows several bodies in various 
degrees ol transter. The bodies are traveling trom right 
to left as indicated. Car 4 has already been translerred. 
Car B has reached the proper position so it can be 
picked up by a dog on conveyor /. It has reached this 
position as a result of car C pushing it across the trans- 
fer area. Car C has been advanced to its present posi- 
tion by car D, and car D, in turn, by car &. Car & has 
reached a point where the dog on conveyor / will «is- 
engage from the dolly frame and it will temporarily 
As Car F it will bump the 


rear of the dolly frame of car F and push cars £, D, and 


stop. continues to advance, 


C ahead. Prior to this operation, however, car Bis 


4 


picked up by conveyor 2 and leaves the group of cars 


in the transfer area 


In order to effect a smooth transfer of units, it is 
important to maintain the relative position of the dogs 
on the adjacent conveyor. If conveyor / gets too far 
behind, conveyor 2 


will fail to pick up a body and a 
void will occur on the line. If conveyor / gets too far 
ahead, bodies will begin to pile up in the transfer area 
and possible damage could result. Adjacent conveyors, 
therefore, must be synchronized to maintain the dog 
spacing between conveyors. 

Since each conveyor has its own drive and control, the 
description that follows will cover the electric equip- 
ment for one conveyor, similar to conveyor / in Fig. 2, 
and its relationship with conveyor 2. 

Fach convevor is driven by one or often several identi- 
cal d-c motors in an adjustable voltage system as shown 
in Fig. 3. One common d-c generator is used regardless 
of the number of motor drives. The conveyor configura- 
tion and length are determining factors in the number 
and location of the separate motor drives. Means are 
provided to adjust each individual motor so each can 
assume its proper share of the total conveyor load. Each 
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Fig. 3. Adjustable-voltage systems with manual speed con- 
trol. 


motor is protected for thermal and instantaneous over- 
loads and for loss of field. Load ammeters are provided 
to detect load changes in the different drives which 
may develop as the result of conveyor wear or minor 
mechanical disturbances. These slight variations can 
readily be detected, therefore, and corrective action 
taken. 

The adjustable voltage d-c generator is used to con- 
trol the motors over a 6-to-1 speed range. This generator 
buck- 
ing out the residual voltage of the generator and the 


has two shunt fields: an auxiliary shunt field for 
main control shunt field. The excitation for the genera- 
tor and motor ficlds is supplied by a d-c exciter. The 
exciter supply is a separate unit and is designed to 
handle the d-c control requirements for all conveyors 
in the line. 

Fig. 3 shows manual control of the main generator 
shunt field. Manual operation is provided on all con- 
veyor controls, as an alternate method of operation, in 
case the automatic controls for synchronizing conveyors 
should fail. During automatic operation, however, the 
generator main shunt field is transferred and energized 


by the regulating system. 


Speed Regulator. Fig. 4 illustrates the basic counter- 
emf speed regulator which sometimes is called a genera- 
tor voltage regulator. It is a single-phase full-bridge self- 
saturating type magnetic amplifier regulator. This type 
of regulator was selected over other varieties because it 
offers a number of features very desirable for this ap- 
plication. It is a completely static type regulator, very 
rugged and reliable with long life. The regulator is a 
single-stage unit and its output controls the excitation 
to the generator main shunt field in proportion to the 
desired speed. The bias winding is used to precondition 
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the amplifier and is adjusted for minimum magnetic 
amplifier output with no other signals in the other 
control windings. An ampere-turns matching system 
is used to compare signals; therefore, all input signals 
are isolated trom one another. In this system, the 
ampere-turns of the reference winding are compared 
to the ampere-turns of the feedback winding. The difler- 
ence in the number of ampere-turns determines the 
magnetic amplifier output. Positive ampere-turns are 
supplied by the reference winding, which is adjustable 
for different speeds by the setting of the manual speed- 
adjusting rheostat. Negative ampere-turns are supplied 
by the feedback winding, which obtains its signal from 
the generator output voltage. Since the load variations 
on the conveyor are small, no /R compensation is 
required. During normal operation, the reference speed 
signal is preset and time rate acceleration, not shown in 
Fig. 4, is used to protect the rotating equipment. With- 
out time rate acceleration or other types of limiting 
devices, the regulator would force the generator voltage 
to the 


correct value too quickly and the armature 


current would be excessive. 

The speed regulator, as described, alone will not 
maintain the correct dog spacing between conveyors. It 
only attempts to match the speed of the two conveyors 
approximately. An additional winding on the speed 
regulator, called the position compensation winding, is 
used to correct any errors in the position of the relative 
conveyor dogs. Its signal, in effect, adds or subtracts 
from the effect of the reference winding and results in 
an increase or decrease in speed to correct the error. 


Position Compensation. A synchro system, shown in 
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Fig. 4. Single-stage counter-emf speed regulator 
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Fig. 5, is used to detect relative dog position. The shaft 
ol a synchro Wansmiticr is geared to the lead conveyor 
to make one revolution lor each dog or car spacing. 
Likewise, a synchro differential transmitter is geared 
to the conveyor being controlled. The shalts of both of 
these units are arranged to pass through the rotor posi- 
tion Known as “clectrical zero” at the same time, if the 
relative position ol the dogs on the two convevors is 
correct. The synchro control translormer has its rotot 
shalt locked in the electrical zero position and its out- 
put signal is zero when the rotor shalts of the trans- 
and diflerential transmitter have the 


mitte) correct 


relationship. IL conveyor 4 lags behind conveyor B, 
the control transformer will provide an output voltage 
of a certain polarity and a magnitude which depends 
on the amount of error. If conveyor A leads conveyor B 
in relative position, the output voltage signal of the 
control transtormer will have the opposite polarity and 
again a magnitude which depends on the amount of 
error. Since the output of the control transformer is 
an a-c signal, it is necessary to demodulate this signal. 
\ phrase sensitive detector is used to obtain a direct 
voltage not only proportional to the alternating voltage 
impressed upon it but also having a polarity dependent 
upon the polarity of the alternating voltage signal. A 
simple static phase sensitive detector is shown in Fig. 5 
and operates in the following manner. A supply voltage, 
which originates from the same source as the voltage 
for the svnchro system, is used as a reference. The a- 
output of the control transformer is applied to the 
input of the network. When the input signal is zero 
the output signal is also zero, because the voltages ap- 
pearing across the two resistors are equal and opposite 
in polarity. When the input or error signal of a certain 
polarity is present, it will add to the reference voltage 
for one half-wave circuit and subtract from the reference 
other. 


in the This results in unequal voltages across 


the two resistors and an output signal from the detector 


— 


CONVEYOR 8B 











GEARING! 


| 


———— J 
A-C y | — 
SUPPLY at a. 
- — 


| TRANSMITTER 


| 








DIFFERENTIAL 
TRANSMITTER 





CONTROL 
TRANSFORMER 


o-___—__-— 


| 
0-C 

SIGNAL 

OUTPUT 


Fig. 5. Position phase-sensitive detector. 
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which will be proportional to the input a-c signal. If 
the input signal voltage is of the opposite polarity, the 
acuion ol the two hali-wave circuits is reversed and the 
output signal is also reversed. 

Since the output of the phase-sensitive detector is a 
low-energy signal, it must be amplified before it can 
be used as an input to the magnetic amplifier speed 
reguiator. A push-pull magnetic amplifier was used Lon 
this purpose and it also serves to limit the effectiveness 
ol the error signal. 

The effect of the position compensation winding on 
the speed regulator was designed to vary the speed olf 
the drive approximately +15°, maximum, This maxt- 
mum correction is obtained when the controlled con- 
veyor is | inch out of step or, in synchro terms, approxi- 


The 


amplifier was designed, therelore, to produce maximum 


mately 1.6 degrees error. push-pull magnetic 


output in each direction with this amount of error. 
Larger error signals trom the phase sensitive detector 
will not produce more than a 15°, change in corrective 
speed, 

Position compensation was also designed to be 15% 
elfective at any speed in the speed range. The taper 
potentiometer connected across the output of the push- 
pull magnetic amplifier is coupled to the reference 
potentiometer of the speed regulator and they are varied 
together. This feature is desirable to prevent the post- 
tion compensation from becoming too effective at low 
speeds and causing wide fluctuations in the conveyor 


S] ced, 


Interlocking and Limit Control. The speed-regulat- 
ing system was designed to regulate the position of 
adjacent conveyor dogs +1 inch during normal opera- 


tion of the conveyors. However, one conveyor in a 
cascaded system may occasionally be stopped for a brief 
period and then restarted. This conveyor down time is 
usually the result of minor manufacturing difficulties 
which may occur from time to time. The system could 
be interlocked to stop all conveyor drives automatically 
when any one conveyor is stopped. However, this down 
time in most cases is less than 10 seconds and adjacent 
conveyors can be run for short periods without causing 
any damage. It is, therefore, highly desirable to keep 
each conveyor running as long as possible and elimt 
nate extra stopping and starting operations. However, 
the control still must prevent faulty transfers and 
protect both the conveyor and production units from 
damage 

Che usual spacing between the rear of one body to 


This 


is necessary so that bodies can 


the front of the next ts approximately 1 foot. 
spacing, shown in Fig. 2, 


Fig. 2 shows car B 


be pulled around corners freely. 
has advanced to its pick-up point, since car EF has 
reached its drop-off point (the point where the dog 
disengages from the body dolly). It is to be noted that 
if conveyor / were stopped in its present position, con- 
vevor 2 could continue to run and pick up car B with- 
out causing any trouble. If, however, car B had not 


advanced to a position where the dog on conveyor 2 
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could pick it up, conveyor 2 must be stopped within 
reasonable limits so it will still pick up a unit when 
conveyor / restarts. It is possible to allow a conveyor to 
run ahead sometimes as much as 11 inches before it 
is necessary to stop it. * 
The purpose of the position limit control, therefore, 
is to prevent the two related conveyors from getting out 
of position. Each position limit control consists of two 
relays that furnish contacts for interlocking in the main 
conveyor control circuits. The CS (conveyor slow) relay 
functions when conveyor / gets behind conveyor 2 and 


its contacts are tied in with the control for conveyor 2 
to stop it. The CF (conveyor fast) relay functions when 
conveyor / gets too far ahead of conveyor 2 and its con- 
tacts are tied into the main control circuits of conveyor 
J to stop its own drive. 

The limit control utilizes the output of the phase- 
sensitive detector to control magnetic-type static switch- 
ing units as shown in Fig. 6. One static switching unit 
Each circuit 


is used to control each of the two relays. 


is designed to have its relays energized when the con- 
veyors are in position and de-energized when the con- 
veyors are not in position. This type of operation pro- 
vides a fail-safe feature should the a-c supply fail or a 
relay become inoperative. The position limit control 
is adjustable for any error between 0 and Il inches by 
the adjustable bias circuit. 


Master Speed Control. On automotive production 
lines, it is essential that the production rate be ad 
justable and, once adjusted, maintained at a contant 
value. One conveyor in a line must be the pace setter 
or master for the entire conveyor system. A master con- 
veyor, therefore, functions to maintain speeds, not dog 
position. On a master conveyor the synchro transmitter 
is geared to a master speed control unit which consists 
of a synchronous motor and adjustable gear unit. This 
special gear unit has indicating dials which rotate with 
the gear settings. The dials are calibrated to indicate 
the production rate in units per hour. Changing dial 
settings on the gear unit automatically changes the 
gearing of the master speed control unit and the speed 


of the synchro transmitter. 


Special Features. In the automotive industry, every 
effort must be made to maintain production. Any in- 
terruption in production because of mechanical or elec- 
trical failures is a very serious matter. Each minute of 
down time results in lost production worth many hun- 
dreds of dollars. This is one of the main reasons why 
reliable magnetic amplifiers were used in the regulating 
system and also the reason provisions were made for 
manual operation. The same idea is carried through 
on all the other parts of the control system. Any failures 
in the electric control system or mechanical parts of the 
conveyor must be detected and corrected quickly. For 
this reason, an elaborate indicating system is provided 
to aid both the production and maintenance people 
to find their respective sources of trouble. Thus, 


Every control relay, start-stop push button, limit 
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Fig. 6. Position compensator and limit control 


switch, or any other function directly involved in the 
control olf the conveyor has a light to indicate its opera- 
tion. 

2. Voltmeters are provided to measure generator out- 
put voltage and exciter voltage. 

3. Ammeters are furnished in the armature circuits 
of all drive motors. 

!. An indicating synchro is used to detect position 


errors between adjacent conveyors. 


The system also includes bypass and fused circuits to 
facilitate minor repairs without shutting down the line 
or working on hot circuits. 


CONCLUSIONS 


is another 
The 


hour savings in eliminating manual transfer operations 


‘THE electric system described 


illustration of the 


CONVEYOR 


benefits of automation. man- 
alone will pay the cost of the electric system within a 
year. Other advantages are reduced conveyor down time, 


increased production, and lower costs. 





Wear Your 


AIEE Badge 


Lewis—Servo Control for Synchronized Conveyors 









































WE SURE » 





TWO OUT OF FIVE AIEE MEMBERS have contributed to the United En- 
gineering Center. Three out of five will finish the job. How about you? 
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President’s Message 


Cc. H. LINDER 
PRESIDENT AIEE 


Our newly elected president discusses three ob- 

jectives toward which the Institute must work if 

it is to become more meaningful to a growing 

membership in a period of great expansion in 
science and technology. 


T the foundation of the AIEE its objectives were 
declared to be: exchange of knowledge and ex- 
perience among engineers, help and guidance to 

engineering education, and the fostering of the engi- 
neer’s professional stature. The events of history since 
these objectives were enunciated have underscored the 
validity of all three. They should serve well, then, as 
the basis for general appraisal and specific plans by the 
newly elected officers of the Institute. 

History has not, however, dealt with each objective 
in the same way. History—especially recent history 
has pushed forward the particular objective of profes 
sional information exchange into great prominence. Not 
only have we experienced great growth and change in 
science and technology, but the rate of acceleration is 
also increasing. 

The results have been only what should be expected. 
In order for the engineer to make his unique contri- 
bution of applying knowledge and understanding for 
practical use by society, the classic disciplines have had 
to divide and subdivide almost by fission. Naturally, 
groups bound together by intense interest in special- 
ized technologies have proliferated—together with all 
the paraphernalia of organization, including meeting 
and publications. 

Just as naturally, there is developing a pattern of 
“combined approaches” to meet the need for exchange 
of professional information and experience. I have in 
mind two patterns of growing familiarity. In one, pro- 
grams are developed around the broad spectrum of tech- 
nological needs of a particular industry group, such as 


the electric power industry, or the petroleum industry, 


C. H. Linder is vice-president and group executive, Electric Utility 


Group, General Electric Company, New York, N 
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or the rubber industry. In the other pattern, progams 
ere developed around a_ particular technology—semi- 
conductors, lor example—and a broad spectrum of those 
interested in its development and application is em- 
braced. Such specially tailored “draw-ofts” from the 
funds of science and technology are more than inevi- 
table; they are much to be desired and encouraged for 
their cross-fertilization effects. They are the means by 
which the original force of the societies’ attack upon 
barrier problems is carried forward in terms of the 
future. 


present and the 


In the context, then, of this great dominance by 
change and growth and increasing need for elfective 
exchange of science and technology, I will ask that we 


work together toward three objectives: 


1. A realistic gain in value of the Institute to a grow- 
ing membership. This will, of course, require continuing 
and skillful examination of objectives, and detailed 
guidance of activities. To cite one specific example, we 
should increasingly encourage in our own meetings and 
publications more attention to leading-edge subjects. 
We must lead—not simply record—the acquisition of 
new knowledge and understanding. 

2. Enhanced efficiency in the conduct of the Insti- 
tute’s affairs. Here we have for a basis an excellent head- 
quarters organization plan. We should also go on to 
examine and modify the mechanisms by which we con- 
cuct work projects—with particular attention to tapping 
the great competence resources in the membership. 

3. Increased interest by members in intersociety rela- 
tionships. 

With regard to the third objective, I regard it as the 
key to eventual unity among the societies. We have al- 
ready in hand the concepts of the Functional Plan and 
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the Report of the Special Subcommittee on ATEE-IRE 
(Institute of Radio Engineers). What 
here on, | think, is a twofold emphasis on unity. I 
firmly believe that unity which has meaning in fact will 
come belore unity in form. It will come—is coming now 
—among practicing engineers precisely because of this 
great urgency to bring all relevant knowledge and ex- 
perience to bear at the frontiers of progress irrespective 
of traditional boundaries. In this view, unity will be 


built upward from the grass roots by means of inter- 


society and cross-discipline exchange of technology. In 
this view, the point of greatest return will be expend- 
iture of effort to stimulate understanding and co-oper- 
ation among individual engineers of all affiliations— 
from the Student Branches through the Sections, and so 
on through industry, education, and Government. With 


we need trom 


unification. 


the next 2 


this effort being vigorously prosecuted, Society officers 
at the national level will experience the right pressures 
and practical guidance in their cllorts toward formal 


It is along these lines, so excellently laid down by 
those who have preceded us in the roster of officers, that 
1 would see the Institute move. | believe that moving so 
will take us, within our Society, closer to riding the 
crest of the exciting waves of change, rather than being 
tossed about by those waves. | believe that, outside our 
Society, we must move toward unity in every way which 
will realize any or all of the Institute’s objectives more 
fully and quickly than can the AIEE alone. I believe 
that this sort of program has extraordinary potential in 
or 3 years for making AIEE steadily more 


meaninglul to a growing membership. 





Aero-Space Problems Are Featured 
at 1960 ATEE Pacific General Meeting 


SAN DIEGO was host to the AIEE Pacific 
General Meeting and Aero-Space Trans 
portation Conference held August 8-12, 
1960, in the El Cortez Hotel. A well-ar 
ranged program comprised of 172 papers 
many of which explored the barriers of 
outer space, was combined with two lunch 
cons, a dinner and theater party, harbor 
cruise and Hawaiian luau, and a banquet 
and dinner dance, as well as inspection 
trips to the nearby industries. Twenty 
committees met during the 4 days of the 
meeting, and a busy program for the 
Visiting ladies was arranged by Mrs. M. R 
Marston, chairman of the Ladics Enter- 
tainment Committee. More than 850 mem 
bers and guests attended the meeting 

The stage was set for the AIEF pro 
gram to follow by an = address Space 
World of Tomorrow.” given at Tuesday's 


luncheon by hk. J. Bossart, technical di 


rector. Convair-Astronautics, Division of 


General Dynamics Corporation The 


speaker reviewed the reasons for the in- 
tensified aero-space activity since the ad 
vent of Sputnik IT. Attention was drawn 
to the number of problems yet to be 
solved, and in conclusion, the benefits to 
be derived from the conquest of outer 
space were analyzed. 

Phe challenge which Mr. Bossart pre- 
sented to electrical engineers was as fol- 
lows: For travel in outer space, higher 
exhaust velocities would be required to 
obtain the necessary thrust which is now 
of the order of 12,000 feet per second by 
chemical propulsion. Nuclear energy feed- 
ing hvdrogen gas passing through a_ te- 
actor might be the answer to increasing 
exhaust velocities to 25,000 feet per sec 
ond. Theoretically, at the present state 
of the art. to get a 50,000-foot-per-second 
exhaust velocity would require 250 kilo- 
watts for every pound of thrust produced. 
To date 


powel gencrating equipment 


weighs 50 pounds per kilowatt; so to 


DISTRICT 8 Vice-Presi- 
dent G. T. Harness 
(right) greets D. H. 
Scott, chairman of the 
Aero-Space 
tation Committee, 
which arranged the 
Gero-space program 


Tally Photography 
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obtain 250 kilowatts would require 12,500 


pounds for every pound of thrust. Acro- 
space people are, therefore, relying on the 
genius of electrical engineers to bring the 
weight ratio wav down to something less 
than 10 pounds per kilowatt 


NASA Program Cited 


While predictions are always hazardous, 
the speaker cited the program of the 
National Acronautics and Space Adminis- 
tration (NASA) as recently announced by 
Dr. Keith Black 
S15 billion will be required for the next 
decade during which the NASA is plan- 
ning no fewer than 260 space launches. 


An expenditure of some 


Man is expected to go in orbit on the 
first astronautical flight in 1961. Instru- 
mented probes of Mars and Venus are 
expected in 1962 and circumnavigation 
of the moon by an unmanned probe, in 
1964. The first flight of a nuclear second 
Stage missile is expected to take place in 
1965, and a program leading to man’s cir- 
cumnavigation is expected to start about 
1965-67. A moon landing by man will 
probably occur sometime after 1970. Be- 
fore man ventures into outer space, much 
more has to be known about the nature 
and intensity of various tvpes of radiation 
and the intensitv coming from solar flare 
which was only recently discovered to be 
quite an obstacle to overcome in’ space 
flight. Meteorite dust must be investigated, 
and distances between the planets must be 
known more accurately. Just |-foot-per 
second error in velocity would make a 
difference of thousands of miles in a flight 
to Mars: vet the velocity of the carth 
around the sun was not known within 
some 35 feet per second 

As to benefits to be derived from. in- 
vestigation of outer space the advances 
in technology necessary to attain the re- 
sults would probably be the greatest bene- 
fit. Further study of the ionosphere, the 
solar spectrum, and a search for planets 
which may exist around other stars with- 
out interference from the carth’s atmos- 
phere may be a great boon to the astro- 
physicists 

The speaker is a well known authority 
in acro-space problems, who has received 
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ECPD 28th Annual Meeting 
Queen Elizabeth Hotel 
Montreal, Que., Canada 
October 3-4, 1960 


Fall General Meeting* 
Morrison Hotel 
Chicago, Ill. 

October 9-14, 1960 


AIEE-IRE-IIT-NU-IU National 
Electronics Conference* 
Sherman Hotel 

Chicago, Ill 

October 10-12, 1960 


Nonlinear Magnetics and Magnetic 
Amplifier Conference* 
Bellevue-Stratford Hotel 
Philadelphia, Pa. 

October 26-28, 1960 


AIEE-IRE-ISA _ Electrical Tech- 
niques in Medicine and Biology 
Conference* 

Sheraton Park Hotel 

Washington, D. ¢ 

October 31—November 2, 1960 


Western Appliance Technical 
Conference* 

Biltmore Hotel 

Los Angeles, Calif. 


November 7, 1960 


Power Industry Computer Applica- 
tion Conference* 

Chase Hotel 

St. Louis, Mo 

November 9-11, 1960 


Fall Textile Conference* 
Sir Walter Hotel 
Raleigh, N. ¢ 

November 10-11, 1960 


AIEE-AIP Magnetism and Mag- 
netic Materials Conference* 

Hotel New Yorker 

New York, N. ¥ 

November 14-17, 1960 


AIEE-NEMA Electrical Insulation 
Conference* 

Conrad Hilton Hotel 

Chicago, Hl 

December 5-8, 1960 


AIEE-IRE-ACM Eastern Joint 
Computer Conference 

Hotel New Yorker 

New York, N. ¥ 

December 11-14, 1960 

(Final date for +T7P—closed, tCP 
Syn.—closed, CPMs—Oct. 7) 


AIEE-IRE-ASQC-EIA Reliability & 
Quality Control Conference 
Bellevue-Stratford Hotel 

January 9-11, 1961 

(Final date for +TP—Oct. 11, tCP 
Syn.—Oct. 25, CPMs—Nov. 4) 


AIEE Future Meeti 


Winter General Meeting 

Hotel Statler 

New York, N. Y. 

January 29-February 3, 1961 

(Final date for +TP—Oct. 31, {CP 
Syn.—Nov 10, CPMs—Nov. 25) 


AIEE-IRE-U of P International 
Solid-State Circuits Conference 
Philadelphia, Pa. 

February 15-17, 1961 

(Final date for +TP—Nov. 17, tCP 
Syn.—Dec. 2, CPMs—Dec. 12) 


South East District Meeting 

Jung Hotel 

New Orleans, La. 

April 5-7, 1961 

(Final date for +TP—Jan. 5, CPMs 


Jan. 30) 


Materials Handling Conference 
Chicago, Ul. 

April 11-12, 1961 

(Final date for +*TP—Jan. 11, 
Syn Jan. 26, CPMs—Feb. 6) 


Electric Heating Conference 
Sheraton-Lincoln Hotel 
Indianapolis, Ind 

April 11-12, 1961 

(Final date for +TP—Jan. 11, 
Syn.—Jan. 26, CPMs—Feb. 6) 


Cement Industry Conference 
Sheraton-Cadillac Hotel 

Detroit, Mich 

April 18-20, 1961 

(Final date for +TP—Jan. 18, f 
Syn.—Feb. 2, CPMs—Feb. 13) 


Great Lakes District Meeting 

Hotel Pick-Nicolett 

Minneapolis, Minn. 

April 19-21, 1961 

(Final date for +TP—Jan. 19, CPMs 
Feb. 13) 


Rural Electrification Conference 
Kentucky Hotel 

Louisville, Kv. 

May 1-2, 1961 

(Final date for +TP—Jan. 31, {CP 
Syn.—Feb. 15, CPMs—Feb. 24) 


AIEE-IRE-ACM Western Joint 
Computer Conference 

Ambassador Hotel 

Los Angeles, Calif. 

May 9-11, 1961 

(Final date for +TP—Feb. 8, {CP 
Syn.—Feb. 23, CPMs—Mar. 6) 


AIEE-IRE-EIA-WCEMA Electronic 
Components Conference 

May 9-11, 1961 

(Final date for +TP—Feb. 8, ¢tCP 
Syn.—Feb. 23, CPMs—Mar. 6) 


North Eastern District Meeting 

Statler Hotel 

Hartford, Conn. 

May 17-19, 1961 

(Final date for +17 P—Feb. 16, CPMs 
Mar. 13) 


AIEE-IRE Globe-Communication V 
Conference 

Chicago, Ill. 

May 22-24, 1961 

(Final date for +T7P—Feb. 21, 
Syn.—Mar. 8, CPMs—Mar. 17) 


Fractional Horsepower Motors 
Conference 

Biltmore Hotel 

Dayton, Ohio 

May 25, 1961 

(Final date for +T7P—Feb. 22 
Syn.—Mar. 9, CPMs—Mar. 20) 


Summer General Meeting 

Cornell University 

Ithaca, N. Y. 

June 18-23, 1961 

(Final date for +TP—Mar. 20, tcP 
Syn. May 30, CPMs—A pr. 14) 


Aero-Space Transportation Confer- 
ence 

senjamin Franklin Hotel 
Philadelphia, Pa. 

June 26-30, 1961 

(Final date for +7 P—Mar. 28, *CP 
Syn.—Apr. 12, CPMs—Apr. 21) 


Pacific General Meeting 

Hotel Utah 

Salt Lake City, Utah 

August 23-25, 1961 

(Final date for +T7P—May 25, {CP 
Syn.—June 5, CPMs—June 19) 


AIEE-ASME Engineering Manage- 
ment Conference 

Hotel Roosevelt 

New York, N. Y. 

September 14-15, 1961 

(Final date for +T7P—June 16, tCP 
Syn.—June 30, CPMs—July 11) 


Petroleum Industry Conference 
Jung Hote! 

New Orleans, La. 

September 17-20, 1961 

(Final date for +TP—June 19, ¢CP 
Syn.—July 5, CPMs—July 14) 


AIEE-IRE Industrial Electronics 
Conference 

September 20-21, 1961 

(Final date for +TP—June 22, ¢ 
Syn.—July 7, CPMs—July 17) 


Fall General Meeting 
Statler-Hilton Hotel 

Detroit, Mich. 

October 15-20, 1961 

(Final date for +TP—June 14, t 
Syn.—July 27, CPMs—Aug. 11) 


*Final date for submitting papers— 
closed 


+TP—Transactions Paper 

tCP Syn.—Conference Synopsis 
CPMs—Conference Manuscript 
DPMs—District Manuscript 

(District Paper Synopses should be di- 
rected to the District Meeting Com- 
mittee) 


Transactions and conference papers must conform to the requirements in Author's Guide. 
For a copy, write to E. C. Day, 33 W. 39th St., New York 18, N. ¥ 
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(Continued from p. 838) in the summer, and bowling in the winter. 
The more information he received, the 
more confused he would become, and he 
did not expect many of today’s pressing 
problems to be solved in a lifetime. In a 
democracy today, too many people have 


many distinguished awards for his con- 
tribution to the development of the Atlas 
missile and its predecessor, the MX 774 
Research Rocket. He received an M.S. 


acre too litthe concern about the problems 
degree in 1927 in aeronautical engineering 

: which affect them directly or indirectly. 
from the Massachusetts Institute of Tech- ; 
i ae In respect to the lack of morality today, 
1Olog 


the speaker cited the philosophy — of 


' , : Georgia Brown, a school teacher in Kan- 

President Linder’s Remarks ; S f 

sas, who compared the steps taken in 
. early education to climbing the rungs of 

The luncheon was addressed by Presi- 5 § 

, a ladder; but today, there are many 

dent Linder, who complimented the com 


»xcople—the farmers, organized labor, and 
mittee on the well-arranged program and RK S ‘ 


; school teachers—who want to pull the 
drew attention to the fact that the papers 


ladders down. If one does not believe 
were probing some of the outer space bat 


, that some people shoulc be paid more 
ricer problems as well as the older prob 


than others, then they do not believe in 
lems. Attention was drawn to a_ three 


the free private enterprise system. In a 
point program toward which the Institute I I 


democracy, the welfare of the majorit 
must work if it to become meaningful 5 ” f the majority 


must prevail 
to a growing membership in a period of I = 


In regard to the situation in Little 


ereal CXPAaNSLOn TE SCICTICE and technology 
Rock, the speaker explained that the 


President Linder’s message appears in full 
action of the nine students, who insisted 


on pp 837-38 
Che luncheon mecting was opened by on going to a certain school when they 


a rt « « be ( ”) « - ) 
L. R. Knerr, chairman of the San Diego actually had a_ better school nearer te 


Section, who introduced the speakers, offi- their homes, locked out 3.500 white stu- 


cers, and past-presidents dents for a period of time. This was the 
result of a minority action 
Friday Luncheon In respect to a hard moncy policy, the 
speaker pointed out that the international 
Phe feature of the luncheon at the close exchange value of the dollar had not 
of the meeting was an address by Dr changed since 1952, and that there were 
Kenneth McFarland through the courtesy only two other countrics besides the 
of General Motors. Dr. McFarland, an United States today with a tight money 
inspirational speaker with faith in the policy where industrial loans could be 
spoken word, drew attention to many of obtained at a 4°; interest rate. In coun 
the ills that exist in society today. As an trices with a loose money policy, such as 
illustration of lack of concern in our com- Italy, the interest rate on industrial loans 
plex life, the speaker described a_ talk is. 12%. 
with a milkman who had no concern othe1 In the matter of international affairs, 
than to deliver the milk, to go fishing Dr. McFarland believed that this country 


a 





ALMOST anything can happen when AIEE members get together for a General Meeting! Here 
are four musically talented men who provided the entertainment at the Pacific General Meeting: 
Weft to right) George Barcus, General Electric Company, Los Angeles, Calif.; Scott Hanville, 
Jack & Heintz, Inc., Cleveland, Ohio; E. C. Day, AIEE headquarters, New York, N. Y.; and 
Lewis Knerr, consulting engineer, LaJolla, Calif. 
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was not using its best weapon—moral 
right. If the president is insulted, then 
the citizens are insulted, he said, the late 
John Foster Dulles had a_ philosophy 
based on morality. The irradication of 
poverty is not the answer to delinquency, 
he maintained. With respect to slum 
clearance, it was pointed out that in 
the speeches of Jesus, He tried to get the 
slums out of the people 


In conclusion, Dr. McFarland empha- 
sized that training must start carly in life, 
thet such training must start within the 
family, and that the world has othe 
people who have rights. Children should 
grow into well-adjusted adults, All prob- 
lems in the community or the country 
cannot be solved, but it is terribly im 
portant that cach citizen should = give 
concern to them. On returning home, 
those who attended the meeting could 
transpose facts casier if the foregoing 
matters were kept in mind. The speaker 
said there should be more and more 
conventions because industry must have 
leadership, and it must come from the 
grass roots 

The speaker was introduced by M. R 
Marston, vice-chairman of the Pacific Gen 
eral Meeting, who in turn introduced com 
mittee chairmen who made the arrange 
ments for the mecting and the officers. 


Technica! Sessions 

Out of the 172 papers presented in 39 
technical sessions during the four days, 
65 papers were presented in 14 sessions 
sponsored by the Acro-Space Transporta- 
tion Committee. Many of the papers dealt 
with theory and designs for probing the 
barriers of outer space and brought prog 
ress a step nearer toward the solution of 
some of the challenging problems pre- 
sented carlier in the mecting by K. J 
Bossart to electrical engineers. Some of 
the papers in the other sessions sponsored 
by the Nucleonic and Radiation Instru 
mentation Committee and the Electrical 
Insulation Committee dovetailed with the 
acro-space program and vice versa. In the 
same way, several of the radio communi- 
cation and solid state devices papers pre 
sented in the Aero-Space Sessions were 
also of interest to the sessions sponsored 
by the Radio Communication Systems 
Committee and the Solid State Devices 
Committee and vice versa 


Power Generation for Outer Space 


Papers were presented which dealt: with 
the four different) principles of power 
generation for outer space; namely, ther 
moclectric, magnetohydrodynamic ther 
mionic, and the fuel cell or chemical 
conversion 

\ classic paper, “Magnetohydrodynamic 
Orbit Control for Satellites was) pre- 
sented by S. T. Demetriades, head of the 
Space Propulsion and Power Laboratories, 
NORAIR Division of the Northrop Cor- 
poration The author analyzed mathe- 
matically the velocity requirements for 
various orbit changes and compared the 
merits of the clectrostatic (ion) and mag- 
netohydrodynamic (plasma) electrical pro- 
pulsion systems. An airbreathing mag 
netogasdynamic (MGD)_ orbital ramjet 


principle showed considerable promise as 
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a means for control of low-altitude satel- 
lites. The MGD rocket also showed con 
siderable promise as a means for control 
of high-altitude satellites. The theory of 
ihe MGD ramjet, in which a cryopump 
was employed and the MGD rocket was 
developed, with the power requirements 
was given, as well as some of the design 
considerations 

[wo other papers reported research r¢ 
sults with solar thermionic converters. A 
paper was presented by Henry Oman, re- 
search specialist in the Aecro-Space Divi 
sion of Boeing Airplane Company, which 
described an analytical and experimental 
investigation of a solar thermionic con 
verte) This paper yielded conclusions 
that a high-pressure cesium vapor type 
thermionic converter, heated by sunshine 
and concentrated by a lightweight mirror 
appeared to be the promising power 
source for space vehicles \ minimum 
temperature of 740 F yiclded 8 watts per 
square centimeter output at a 10°) efh 
ciency. After a few more wecks’ experi- 
mentation, the author expects to deter 
mine whether a thermionic converter is 


suitable for space use or not 


Solar Powered Thermionic Diode 


Another which described the 


design and experimental results with a 


paper 


solar powered thermionic diode, was pre- 
sented by M. W. Mucller of the Thompson 
Ramo Wooldridge, Inc. The diode tested 
consisted of a tantalum emitter and silver 
anode with cesium injected. Of four units 
built, only one got completely assembled 
which vielded 30 watts per square centi 
meter. There was reasonable agreement 
between the vacuum characteristics of 
these test cells. and the data also agreed 
fairly well with theoretical emission cal 
culations that were given by the Los 
Alamos converter. With the introduction 
of cesium, this diode seemed to excel in 
both voltage and current output to the 
Los Alamos data. It appeared that the 
selection of silver for the anode material 
the use of a very high purity tantalum 
for the cathode, and possibly an assist due 
to photo-ionization of the cesium vapor, 
all contributed as expected to the supe- 
rior performance of this design. Results to 
date were most promising, and it was par- 
ticularly interesting to note the high cur- 
rent level attained with a cathode tem 
perature of only 1,860 degrees Kelvin. 
This ability of a plasma diode to yield 
high current densities at relatively low 
temperatures will result’ in’ higher effi 
ciency at these temperatures and will sim- 
plify the mechanical design of the diode 

\s an illustration, the paper sponsored 
by the Radio Communication Systems 
Committee that was of particular interest 
to the aero-space people was exemplified 
Use of Moon 
or Satellite Relays for Global Communi 
cations” by L. P. Yeh, who was formerly 
with the General Electric Company, and 


by the presentation entitled 


is at present with Page Communications 
Engineers, Inc system 
point of view, the author analyzed the 
extension of global communications by 


From a_ practical 


means of moon and satellite relays. In 
conclusion, both moon and satellite relays 
are feasible means for the extension of 


global communications, with the moon 
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Tally Photography 


AIEE President C. H. Linder (right) greets K. J. Bossart (left), technical director, Convair, Astro- 
nautics Division, with J. F. Sinnott (center), general chairman, looking on. 


rclay the most economical in the present 
state of the art. The usable time of a 
moon relay is continuous but it is limited 
and varies from dav to day, depending on 
the locations of the earth stations and the 
great circle distance between them. With 
214, seconds required for a signal to take a 
round trip from earth to moon, an im- 
Satellite 
relavs may achieve continuous service all 


mediate response is impossible 
the time at all ranges, depending on the 
number of satellites used and their height. 
Response time in general is short, but the 
difficulty seems to be the problem of 
putting a_ large 
precise orbits with a fairly long lifetime 
Both moon and satellite relays are subject 
restrictions such as narrow 


number of satellites in 


to certain 


bandwidth, small signal-to-noise ratio, 


and low system reliability. 


New Approaches Presented 


Other papers presented new approaches 
to problems such as the attainment of 
constant frequency from variable speed 
generation and the need for the introduc- 
tion of increased reliability where tran- 
sistors and solid state devices have been 
introduced in circuitry. In a paper en- 
titled “Electrical System 
Sensitive Circuit Control for Missiles and 
Space Vehicles,” T. B. Owen of the Doug- 
las Aircraft Company set forth consid- 


Transients and 


crations to obtain interference suppression 
by design rather than to obtain the result 
by a last minute frenzied cffort with a 
pocketful of filters and capacitors. In an- 
other paper, “Performance of Electrical 
Connectors at High Altitude.” by A. L. 
Coates of the Bendix Aviation Corpora 
tion, the knowledge of performance of 
connectors was extended from altitudes of 
65.000 feet through the critical area of 
100,000-200,.000 feet and beyond to 300,000 
feet where the pressure drops to approxi- 
mately 5 microns of mercury. 


Institute Activities 


Student Branch Delegates Conference 


Thirty facultv advisers and student offi- 
cers from Student Branches in Districts 
8 and 9 met to discuss and work out plans 
for Branch activity for the coming school 
ycat 

Meeting together in joint session on 
Thursday afternoon, the delegates were 
introduced to each other by A. H. Keith, 
superintendent of the Electronics Division 
of the San Diego Public Works Depart- 
ment, who was in charge of student affairs 
at the meeting. Mr. Keith also introduced 
Harold Foote, AIEE past president, who 
spoke on engineering education and how 
the attitudes and skills being taught in 
engineering schools now will determine 
the major engineering decisions to be 
made 40 years from now 

J. A. Peterson, counselor from the Uni- 
versity of Santa Clara and chairman of 
the District 8 Student Activities Commit- 
tee, also spoke. Mr. Peterson reported on 
the major actions taken at the Student 
Branches Committee meeting in Atlantic 
City, including the elimination of the 
Affiliate Branch status, and action toward 
greater unity in the Student Branch pro- 
grams of the various cnginecring socicties, 
particularly relating to the Institute of 
Radio Engineers. 

\ report was given by John Morrison, 
Student Branch co-ordinator from In- 
stitute headquarters, on the materials 
being supplied the Branches for their 
operations this Fall, and the “After 
Graduation” Panel program to be offered 
the Branches by the Sections for a job 
discussion program to be held at the 
Branches in late October or carly Novem- 
ber 

Che counselors and students then sepa- 
rated for detailed discussions. The in- 
coming Student chairmen (or their rep- 


resentatives) dealt with many phases of 
Branch operation, from getting speakers 
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to getting members. District 8 counselors 
selected Dr. T. B. Thompson as chairman 
of the Student Activities Committee, and 
decided to hold the District Prize Pape 
Contest at Arizona State in the Spring. 
he District 9 Contest will be at Washing- 
ton State University at Pullman, Wash., 
hosted by Prof. Maoling Liu. 

The final word went to President 
Linder. He spoke of the challenge to the 
AIEE in seeking increased unity among 
professional societies. 

Considerable interest was shown by 
counselors and Branch officers there, and 
an excellent year is anticipated. 


Ladies Entertainment 


Besides the dinner on Tuesday evening 
and the Shakespearean play, “As You 
Like It,” as well as the dinner-dance with 
entertainment on Thursday evening, a 
busy time was arranged for the visiting 
ladies under the chairmanship of Mrs. 
M. R. Marston. A harbor cruise and 
Hawaiian luau luncheon was arranged on 
one of the days with a luncheon and 
fashion show on another day. Each morn- 
ing there was a coffee hour in the patio, 
and arrangements were made for those 
desiring to play bridge as well as visits 


to special features of interest in San Diego. 
Golf Tournament 


Competition for the John B. Fiskin 
Trophy was played over the course of the 
Mission Valley Country Club, which was 
the site of the San Diego Open. 

The winner of the John B. Fiskin Cup 
competition was Duke Wheeler, who was 
given an alpaca golf sweater. G. L. Barkus 
was second low net and Rocky Rockwell 
third low net, and they were awarded 
sport shirts. 


Committees 


The chairmen of the General Commit- 
tec and the working committees of the 
1960 Pacific General Meeting which made 
the arrangements were as follows: Gen- 
eral Committee, J. F. Sinnott; EKinance 
Committee, A. Paull; Hotel and Registra- 
tion, L. R. Knerr; Technical Committee, 
E. F. Kotnik; Student Activities, A. H. 
Keith; Arrangements, G. B. Kenline; En- 
tertainment, R. K. Walter; Publicity, 
H. R. Hughes; Transportation and In- 
spection and Inspection Trips, W. A. 
Davis; Golf, R. A. Kinslow; Ladies En- 
tertainment, Mrs. M. R. Marston. 


Computer Application Conference 


To Be Held November 9-11 in St. Louis 


PHE 2nd Power Industry Computer Ap 
lication (PICA) Conference is planned for 
November 9-11, 1960, at the Chase Hotel 
in St. Louis, Mo. The theme of the con 
ference is “Computers and Power—The 
Brains and Brawn of Industry.” More 
than 400 persons are expected to attend 
the conference 

J. W. McAfee, president of Union Elec 
tric Company, St. Louis, Mo., and M. W 
H. Davies, professor of electrical engineei 
ing, Queen Mary College, University of 
London, will be luncheon speakers during 
the meeting. 

Latest developments in digital comput 
ers for utility engineering and plant auto 
mation will be presented in 25 papers by 
authors from operating utility companies, 
electrical manufacturers, and universities, 
both in this country and abroad. The con 
ference is co-sponsored by the Power Divi 
sion and Computing Devices Committee of 
the AIEF 

General sessions at the conference will 
be devoted to: (1) Power Svstem Analvsis 


by Digital Computer 2) Computers for 
} i 


System Operation and Optimizing >) 
Computers for System Planning, and (+) 
Automation and -Data Gathering—Com 
puter Control 

In addition, general presentations will 
cover characteristics of available computer 
systems and programming techniques, an¢ 
an outline for the interchange of com 
puter programs. Arrangements for com 
puter services in general service bureaus 
and at other locations will be discussed 

On the morning of the first day, system 
analysis by computer will be discussed. 
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The program will open with a conference 
introduction and information on the ex- 
change of compute 
availability of 
morning session will cover several aspects 


programs and the 
computer — services The 
of the application of digital computers in 
the study of power system short circuits. 
These will include a new program for a 
short-circuit study for the application of 
relays, the calculation of sequence imped 
ance and fault currents for radial primary 
distribution circuits, the application of 
computers to determine powel circuit 
breaker duties, and some improved com- 
puter techniques for short-circuit studies. 


Power System Analysis Problems 


System analysis by computers will con- 
tinue on the afternoon of the first day 
with discussions of other types of power 
system analysis problems. These will in 
clude the discussion of experiments with 
mesh analvsis for load flow studies. and a 
digital transient stability program which 
includes the effects of regulator, exciter, 
and governor response. Programs of com 
putation of transmission line impedances 
and for the prediction of radio noise levels 
will also be discussed in the afternoon 
session. 

The second part of the conference will 
begin on the morning of the second day, 
and will consider computers in system 
operation and optimizing. This session will 
include such subjects as power generation 
scheduling by use of digital computers, 
economic dispatch of generation directly 
from system admittances and voltages, the 
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economic utilization of hydroelectric 
plants, and the operation of a_hydro- 
thermal electric system. The latter subject 
makes use of the operational gaming tech 
nique being used recently in digital com 
puter programs. 

The use of computers in system plan 
ning is the third part of the conference, 
and it will begin on the morning of the 
third day. This session will cover such 
subjects as system planning simulation 
and operational gaming by computers. 
Individual discussions will cover electric 
utility service cost analysis, incremental 
production costs, a solution to the unit 
requirement problem in = generation ex 
pansion planning, the determination of 
fuel and investment costs for future gen 
eration systems, and transmission limita 
tions determined by superposition. 


Approaches to Use of Computers 


On the afternoon of the third day, 
automation, data gathering, and computer 
control will be the subject for discussion 
A number of approaches to the use of 
computers, both on-line and off-line, for 
power plant. start-up, operation, shut 
down, and data gathering and processing 
These will include a 
résumé of the National Power Conference 


will be discussed. 


sessions on plant automation 

Io give those attending the conference 
a chance to relax and get better ac 
quainted, a cocktail party and banquet 
are planned for Wednesday evening, No 
cocktail party will begin 
at 6 p.m. in the Chase Hotel’s /odiae 


vember 9. The 


Room, followed by the banquet in the 
Starlight Roof at 7 p.m. Professional en 
tertainment will be a feature of the after 
dinner program. 

St. Louis is a transportation hub for 
travel in all directions, and is served by 
all types of public conveyance as well as 
several federal highways. Railroads serving 
St. Louis include the Wabash, Missouri 
Pacific, and Frisco from the South and 
West; the Pennsylvania, New York Central, 
Wabash, G.M. & O., and Baltimore & 
Ohio from the North and East. Airlines to 
St. Louis include Trans World 
Delta, and Ozark. St. Louis is also served 


American, 


by the major bus lines. Those who plan to 
drive can follow U.S. 40 or 50 from the 
East or West, U.S. 66 from Chicago or 
the Southwest, and U.S. 61 or 67° from 
the North or South 

An inspection tour of a large computer 
center in the St. Louis area is planned 
for Thursday afternoon, November 10 

The installation to be visited is the 
McDonnell Automation Center, a division 
of McDonnell Aircraft Corporation, This 
new center in St. Louis County is the 
largest commercial electronic data proc 
essing operation in the Midwest, wher 
more than 250 specialists, using equip 
ment valued at more than $7 million 
provide business and scientific computer 
service to mid-America. The installation 
includes IBM 709 and 705 computers, a 
240-amplifier PACE 
analog network analyzer, and a Burroughs 
Datatron 204 

A special feature of this meeting will be 
an afternoon and evening for discussion 
groups to talk over specific areas of inte1 


analog facility, an 


est in engineering or control. Discussion 
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Edwyn Portrait 


J. W. McAfee 
Featured Speaker 


subjects will be welcomed by the con- 
ference program chairman, Dr. E. L. 
Harder, Westinghouse Electric Corpora- 
tion, 700 Braddock Ave., East Pittsburgh, 


Pa 


Registration 


Initial mailing of the conference pro- 
gram will include return cards for advance 
registration and hotel reservations. Badge 


and tickets will be ready to be picked up 


i 
at the registration desk for those regis 


tering in advance 

Registration fees are S86 for members 
and S10 for nonmembers. No charge will 
be made for ladies or students. Tickets 
for the banquet Wednesday are priced at 
$7.50 per person, and for each of the 
luncheons $4 per person 

The registration desk will be open from 
6 to 9 pan. Tuesday evening, November 
8 for those who arrive the dav before 
the conference begins. During the con 
ference, the desk will be open 8 
5 p.m. Wednesday, 8:30 a.m. to 
Thursday, and 8:30 a.m. to 12 noon 
lay 

Room rates at the Chase-Park Plaza 
Hotel are 


approximately as lollows 


Singles S10-15 
Doubles $13-17 
Iwin Bed $14-20 


Suites 72 


Members of | the 
Committee are I | 


National Conference 
Maginniss, chat 
man; F I Harder, program chairman 
I J. Kovaletk, national publicity: and 
R. S. Gardner AIFI 
Louis Section Conference ¢ ommittee mem 
bers are G. S. Whitlow and P. M. Honnel! 
Arnoldy, finance: D. P 
Burkhart 


hospital 


Headquarters. St 


co-chairmen; F. R 
Ayers, meeting facilities; J. R 
registration; J. A. Bussmann, |r 
ity; and F. R. Summers, publicity 


Technical Program 


Ihe tentative technical program for the 
2nd PICA Conference is as follows: 


Tuesday, November 8 


6:00 p.m. Registration 


Wednesday, November 9 


8:00 a.m. Registration 


OctTosBer 1960 


Bob Barrett 


COMPUTERS for engineering and power will be explored under the direction of F. J. Maginniss 
(left), conference chairman, and Dr. E. L. Harder (right), program chairman, at the 2nd Power 
Industry Computer Application Conference. Authors from this country and abroad will present 
25 technical papers at the meeting co-sponsored by the Power Division and Computing Devices 


Committee of the AIEE. 


THIS IBM 709 digital computer at the McDonnell Automation Center will be viewed on an in- 
spection trip taken during the 2nd Power Industry Computer Application Conference. The Center 
is the largest commercial electronic data-processing operation in the Midwest. Equipment valued 
at more than $7 miilion is used here by 250 specialists to solve business and scientific 


problems. 


10:00 a.m. Session I—System Analysis by 
Computer—I 


Chairman: Dr. P. M. Honnell 


Conference Introduction and Information on 
Program Exchanges and Available Computer 
Services. F. J. Maginniss, General Conference 
chairman 


New Digital Computer Short-Circuit Program 
for Relay Studies. G. E. Taylor, G. K. Carter, 
E. H. MacDonald 


Digital Calculation of Sequence Impedances 
and Fault Currents for Radial Primary Dis 
tribution Circuits. R. C. Ender, G. G. Auer, 
R. A. Wylie 
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Short-Circuit Improvements through Better 
Computer ‘lechniques. R. W Long, R. T. 


Byerly, ¢ W. King 


Computer Application to Determination of 
Power System Circuit Breaker Duties. M. J. 
Lantz. 


12:15 p.m. Luncheon 


Speaker J Ww. 
Electric Co. 


McAfee, president, Union 


2:30 p.m. Session IIl—System Analysis by 
Computers II 


Chairman: C. A. MacArthur 





Genera! Conference falk—Characteristics of 
Computers tor Power Calculation 
J. T. Carleton 


Svstem 


Digital Programs for Computation of “Prans- 
mission Line Impedances. Norton Savage 


A Digital Transient Stability Program Includ- 
ing Effects of Regulator, Exciter, and Gov 
ernor Response ( ( Young, M. S. Dyrkacz, 
F. J. Maginniss 


Load Flow Using Mesh Analysis. L. J. Rindt, 
C. W. King, R. W. Long 


Prediction of Radio Noise Levels by Digital 
Fechniques. L. O. Barthold, A. K. Abboushi. 


Load Flow Computation by Matrix Method. 
H. E. Brown, C. E. Person 


A Digital Approach to Power System Engi- 
necring—IIl. J. J VUcKinley, G. B. Reed. 


6:00 p.m. Cocktail Party—Zodiac Room, 
Chase Hotel. 


7:00 p.m. Banquet—Starlight Roof, Chase 
Hotel. 


Thursday, November 10 


9:00 a.m. Session I1I1—Computers in Sys- 
tem Operation and Optimizing 
Chairman \ 
General Cont 


Computers 
In Operations u yer 


Use of Computers in Generation Scheduling. 


P. G. Lubisicl 


Use of Digital Computer To Improve Selec- 
tion of Gen ting Units Io Be Operated. 


W. H. Osterle 


Computer Selection of Generating Units lo Be 

Operated—Part I—Economic Evaluation 

Small Computer. W. H. Osterle, J. Gei 

Computer on ¢ (-enerating 

Be Operate ‘art Il—by Dynami 

ming « Computer. W. H 
Gel eSa K. M. Dale 


of Hvdroelectri 


Aiternoon—Inspection Trip to McDonnell 
Automation Cente 


Small cor I ‘ tra ! it hotel. Dis- 
USS t 


Friday, November 11 


9:00 a.m. Session I1V—Computer Use in 


System Plan 


I ransmissior Determined by Su- 


perposition, ¢ 


Computers Applied to the Optimal Design of 
Generation and Transmission Systems. IL 


Kirchmayer 
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A Digital Program To Determine Fuel and 
Investment Costs for Future Generation Sys- 
tems. W. F. Pfeifer, Jr.. L. W. Coombe. 


12:15 p.m. Luncheon 


Speaker: Prof. M. W. H. Davies, professor of 
electrical engineering, Queen Mary College, 
University of London. 


2:00 p.m. Session V—Automation and Data 
Gathering—Computer Control 

Chairman: L. B. LeVesconte 

Résumé of the National Power Conference 


Sessions on Plant Automation. D. M. Sauter, 


Automatic Computer Control and Supervision 
of a Generating Station. R. B. Squires, J. W 
Skooglund 


Application of Information Systems to Power 
Plants. J E. Jensen 
General Purpose On-Line Computer System 
for Control of Electric Power Generating Sta- 
tions, H. O. Jacobson. 


Application Considerations — for Computer 
Monitoring or Control of Start-Up and Shut 
Down Procedures for Steam-Electric Plants 
Tl. H. Lee, R. G. Livingston 


Data-Gathering and [ransmission System for 
Project EHV. P. A. Abetti, D. W. Caverly, 
D. D. Davis. 


New Vice-President Is Elected 


for AIEE Middle Eastern District 2 


H. H. SHEPPARD (AM (°34, M °51) of 
Philadelphia, Pa., has been elected vice- 
president of the Institute from the Middle 
Eastern District 2 to fill the unexpired 
term, to July 31, 1961, vacated by D. L. 
Greene of Reading. Pa., who moved to 
Okinawa on an assignment that is ex- 
pected to keep him away from home for 
about a veal 

Mr. Sheppard, whose clection by the 
Board of Directors was confirmed on Sep 
tember 1, is vice-president of Rumsey 
Electric Company. He is a graduate of 
the University of Pennsvilvania, Moore 
School of Electrical Engineering, B.S. 1932 
and M.S. 1933, and is a member of Eta 
Kappa Nu. He was associated with Philco 
Radio and Television Company prior to 
his present position with Rumsey Electric 
Company 

As chairman of the AIEE Sections Com 
mittec 1957-59), vice-chairman of the 
United Engineering Center Member Gifts 
Committee, and vice-chairman of the 1960 
AIFE Summer General Meeting, M1 Shep- 
pard is known throughout the Institute. 
He. is past chairman of the Philadelphia 
Section, is presently first vice-president of 
the Pennsvivania Society of Professional 
Engineers’ Philadelphi: hapter, and is a 
member of both the Philadelphia and New 
York Engineers Clu 

D. L. Greene, the tiring Vi president 

0 1s ass Stull | 1 wct ] al 
of Gilbert Ass 


superintendent f transmission of Gilbert 


engineer 


1 appoint d 


D. L. Greene 
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Rares 


H. H. Sheppard 


Pacific, Ine with headquarters in Oki- 
nawa. A biographical sketch of Mr. Greene 
was published by Electrical Engineering 


in the April 1959 issue, on p. 389. 


Marquette University 
secomes 10th NEC Participant 


Marquette rive Milwaukec 
Wis.. has beer dd as a particiy 
the National I 

me. 3 W. Von 

stated that Marquett 

NEC partici ! 

be repi 

rectors 

this representa 

Management 

ties 


tel on Octob 10-12 
ference al \IFI I} 
Pechnology, Institute of 
and Northwestern and If 
tics 
Participants of the conference 
tion to Marquette, are seven universities 
Notre Dame Michigan State 
Wayne State, Michigan, Wisconsin, and 
Iowa State—the Electronic Industries Asso 


Purdue 


ciation, and the Society of Motion Picture 
and Television Engineers. 
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Conference on Application 
of Electrical Insulation Planned 


Relating the fundamentals of electrical 
insulation to practical application will 
be the purpose of two special technical 
sessions to be introduced in this year's 
National Conference on the Application 
of Electrical Insulation. This innovation, 
part of a technical program to be held 
at the Conrad Hilton Hotel, Chicago, IL, 
on December 5-8, 1960, will provide the 
basis for improved understanding and 
communication between the clectrical de 
sign engineer and the marketer of clec- 
trical insulation materials. Discussions in 
this area will also be of considerable 
interest to students in the field of clec- 
trical cnginecring 

The first session, under the chairman- 
ship of A. E 
of Electrical Manufacturing magazine, is 
entitled, “Molecular Key to Electrical In- 
sulation Properties. 


Javitz, special feature editor 


The following papers will be presented: 


Ihe Need lo Know. N. B. Bashara, Univer- 
sity of Nebraska 


Ihe Molecular Blocks of Insulating Materials. 
Jack Swiss, Westinghouse Research Labora- 
tories 


Ihe Relationship of Molecular Structure to 
Properties of Gaseous and Liquid Dielectrics. 
H. B. Pfeiffer, General Electric Research Lab- 


oratory 


The Relationship of Molecular Structure to 
Properties of Solid Dielectrics. ¢ R. Vail, 
Duke University 


Molecular Consideration in Selection of Com- 
posite Insulating Materials and Insulating Sys- 
tems. A. J. Warner, Aerovox Corp 


G. L. Moses, manager, services engi- 
necring, large rotating apparatus depart- 
ment, Westinghouse Electric Corporation, 
is chairman of the second series entitled 
Guideposts to the Application of Elec- 
trical Insulation 

Aimed at marketers of clectrical insula- 
tion, papers will delineate the proper use 
of electrical insulation in transformers, 
electronics, and rotating machinery. ‘These 
subjects will be covered by the following 
papers 


Fundamentals of Insulating Transformers 
7 ae Manning, South Dakota College. 


Fundamentals of Insulating Motors. Robert 
Kaplan, Louis Allis Co 


Electrical Insulating Materials. Gordon Gaine, 
Westinghouse Electric Corp. 


Solid-State Circuits 
Conference Papers Invited 


The 1961 International Solid-State Cir- 
cuits Conference, the 8th annual meeting, 
will be held February 15-17, 1961, on the 
campus of the University of Pennsylvania 
and the Sheraton Hotel, Philadelphia, Pa. 

The conference, sponsored jointly by 
the AIEE, the Institute of Radio Engi- 
neers, and the University of Pennsylvania, 
will feature papers dealing with circuit 
properties, circuit philosophy, and design 
techniques related to solid-state devices in 
the following general areas: 


Ocroser 1960 





on or before October 27. 


bold, Werner Luft 


60-122 
60-637 
1. C. Snowdon 


60-639 


60-654 
60-662 


60-790 
Stoffels 


60-806 
60-811 
Collins, E. R. Taylor 


60-813 
J. Shirman 





Conference Papers Open for Discussion 


Conference papers listed below have been accepted by AIEE Transactions 
and are now open fot written discussion 
spaced typewritten copies of each discussion should be sent to E. C. Day, Assist- 
ant Secretary for Technical Papers, AIEE 


60-68 Transient Thermal Impedance of Semiconductor Devices. E. J]. Die- 


60-69 Power Semiconductor Ratings 


Loads. F. W. Gutzwiller, T. P. Sylvan 


4 Comparison of Digital Differential Analyzer and General-Purpose 
Equipment in Guidance Systems. M. M. Dickinson 


Studies of Electrodynamic Forces Occurring at Electrical Contacts. 


New Contactorless Precision D-C Hoist Has Wide Speed Range and 
Torque Control. Ansgar Hansen, J. H Karlson, Robert Mierendorf 


Error-Correcting Codes for Correcting Bursts of Errors. /. / 
Protection for Underwater Instruments. H. £. Edgerton, L. D. Hoadley 


“Datacom” Unit—An Experimental Data Transmission Subset. 2. £. 


Miniaturized Current Transformers for Multirange Operation of 
Milliammeter Ink Recorders. |). A. Geyger 


New Television Network Switching Facilities. A. E. 
A Transistor Automatic Gain Control System for Audio Frequencies. 


Preprints may be purchased at 50¢ each to members, $1.00 to nonmembers, 
if accompanied by remittance or coupons. Please order by number and send 
remittance to: AIEE Order Department, 33 W. 39th St., New York 18, N. Y. 


until October 27. Duplicate double 


33 W. 39th St., New York 18, N. Y., 


Under Transient and Intermittent 


Meggitt 


Bachelet, C. 








1. Solid-state memory, storage, and logic 
elements, such as twistors, thin-film mem- 
ories and associated circuits, photoelec- 
tronic circuitry, etc. 

2. Solid-state 
mechanisms, such as parametric amplifiers 


microwave amplifying 


and masers. 

3. Solid-state devices performing an in- 
tegrated circuit function. 

#. Cryogenic digital and linear applica- 
tions. 

5. Novel types of solid-state devices in 
unique modes of operation, such as those 
utilizing the Hall effect, high-temperature 
circuit elements and solid-state filters and 
delay lines. 

6. Advanced circuitry, with emphasis on 
significant developments in the art, to the 
exclusion of data on equipment design. 

Papers representing original contribu- 
tion in these and related fields are invited. 

Abstracts, highlighting the nature of the 
contribution, its significance in the art, and 
theoretical and experimental results, 300 
to 500 words in length, which can be ac- 
companied by key illustrations, plus 50- 
word summaries for advance program 
mailings, should be submitted in double- 
spaced typewritten form (and in tripli- 
cate) on or before October 14, 1960, to the 
program chairman: J. J. Suran, Building 
3, Room 115, General Electric Company, 
Electronics Park, Syracuse, N. Y. 

Abstracts and summaries should be ac- 
companied by author's name, company 
affiliation and position title, business and 
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home adress, telephone contact, and a 
brief biographical sketch. 

Members of the 1961 conference com- 
mittee include: T. R. Finch, Bell Tele- 
phone Laboratories, Murray Hill, N. J., 
as chairman; F. H. Blecher, Bell Telephone 
Laboratories, Murray Hill, N. J., as secre- 
tary; Lewis Winner, 152 W. 42nd St., New 
York 36, N. Y., in charge of public rela- 
tions. 


Symposium on Reliability 
and Quality Control Scheduled 


For the 7th consecutive year, the indus- 
trial and military organizations of the free 
world are joining hands to contribute to 
the goal of maximum reliability in elec- 
tronics through research, engineering, edu- 
cation, and a free exchange of scientific 
knowledge and achievements. A medium 
for such exchange is the 7th National 
Symposium on Reliability and Quality 
Control to be held at the Bellevue-Strat- 
ford Hotel in Philadelphia, Pa., on Janu- 
ary 9-11, 1961. 

Sponsored by AIEE, the IRE (Institute 
of Radio Engineers), ASQC (American So 
ciety for Quality Control), and the EIA 
(Electronic Industries Association), the 
annual symposium attendance has reached 
1,500 persons consisting of scientists, en- 
gineers, manufacturers, suppliers, techni- 
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cians, and members of management and 
military personnel from = all over the 
world. The aggregate membership of the 
sponsoring socicties alone totals well over 
100,000 

In addition, there are thousands of in- 
dividuals from other professional societies, 
universities, technical schools, and indus- 
trial organizations, who are also interested 
in the activities of the symposium and its 
contribution to the advancement of relia- 


bility and quality control. 


ASME Awards Presented 
to Power Generation Specialists 


Three engineers, specialists in the field 
of power generation have won awards 
for their achievements from the American 
Society of Mechanical Engineers (ASME). 
One of the award winners is an AIEE 
Fellow 

J. H. Harlow (M °43, F °58). chief me 
chanical engineer of the Philadelphia 
Electric Company of Pennsylvania, re- 
ceived — the Prime Movers 
Award for his contribution to the litera- 
ture of the power field. His winning paper 

Eddystone 
1 ,200-Degree 


Committee 


is entitled “Engineering the 
Plant for 
Steam 


5.000 pound 
[he other two award winners are 
E.C. Gaston, president, Executive Division, 
Southern Services, Inc., Birmingham, Ala., 
and S. N. Fiala, vice-president and chief 

American Gas and ~ Electric 
Corporation New York Mr. 
Gaston was awarded the ASME George 
Westinghouse Gold Medal for 
guished leadership in generating station 


engineer 
Service 


“distin- 


design and operation in the development 
of a major power system Mi Fiala re- 
Movers 
Award for his paper, “The Critical and 


ceived — the Prime Committee 
Iwo-Phase Flow of Steam 

The three men received their awards 
at the National Power Conference, Sep- 
tember 21-23, in Philadelphia. The con 
ference was 


ASME 


sponsored by AIEE and 


PRESENTATION of the Maryland Auxiliary’s Education Award of $400 was made by Mrs. Ed- 
ward Kaminski (second from right) to R. L. Strider (seated), director of financial aid at the 


In addition to the awards to Mr. Fiala 
and Mr. Harlow, 11 other men were rec- 
ognized for their supporting papers on 
the same topics. They are: 


First Commercial Supercritical Pressure Steam 
lurbine Built for the Philo Plant. C. W. 
Elston, R. Sheppard 


First Commercial Supercritical Pressure Steam 
Generator for Philo Plant. W. H. Rowxand, 
i. M. Frenberg 


The Eddystone 
Campbell, ( ( 


Superpressure Unit. C. B. 
Franck, Sr., J. C. Spahr 


Internal- 
Ulmer, 


Water-Treatment, Corrosion and 
Deposit Studies for Eddystone. R. ¢ 
H. A. Grabowski, R. C. Patterson 


Engineering the Eddystone Steam Generator 
for 5,000-psig 1,200-Degree Steam. E. M. Pow- 
ell. 


Los Angeles Section 
Sponsors Appliance Conference 


Phe 2nd Western Appliance Technical 
Conference, sponsored by the Los Angeles 
Section, AIEE, will be held at the Bilt- 
more Hotel, in Los Angeles, Calif., on 
November 7, 1960. 

This conference will be of value to those 
associated with electrically controlled 
equipment or appliances for the home. 
It will deal with appliances of both elec 
tric and gas design. All major segments of 
the appliance industry will be represented, 
including home comfort, cooking, major 
appliances, small appliances, and_ special- 
ized products 

All interested engineering, sales, and 
management people are invited to attend. 
Close association with the electrical in 
dustry or membership in the AIEE is 
not required 

Subjects will be presented by equip- 
ment manufacturers component suppliers, 
public utilities (both gas and electric), and 
private organizations devoted to safety. 

Papers concerning design application, 
codes, and standards will be presented in 
the morning and afternoon sessions. 

For the evening session, there will be an 


interesting seminar pertinent to the ap- 
plication of electrical components on gas 
appliances. 


Ladies Fall Meeting Program 
To Feature Sight-Seeing Cruise 


The Ladies’ Activity Committee for the 
1960 AIEE Fall Meeting in Chicago, HL, 
has arranged a program for Thursday, 
October 13. 

Buses will take the ladies to the harbor, 
where they will board a heated, enclosed 
yacht for a sight-seeing trip along Chicago's 
famous lake shore. The cruise will end at 
the Chicago Yacht Club, where luncheon 
will be served. After lunch, the port direc 
tor of the City of Chicago Port Authority 
will give a brief talk on Chicago's role as 
a world port 

This day's entertainment will be one of 
the highlights of a crowded week that in 
cludes a trip to the Old Orchard shop 
ping center, a book review by Purdy 
Meissner, an afternoon devoted to tips by 
a representative of Trans World Airlines 
on what to wear while traveling, a fur 
fashion showing, a brunch in the Carousel 
Room, and a strolling caricaturist. A suite 
has been reserved for reading, lounging, 
bridge, and a daily morning coffee hour. 


Women’s Auxiliary 
Presents Education Award 


The Women’s Auxiliary to the Mary 
land Section, AIEE, has presented $400 to 
the electrical engineering department of 
the Johns Hopkins University 

The purpose of this gift is to provide 
funds for a scholarship award, to be given 
to a senior undergraduate student in elec 
trical engineering for the 1960-61 academi 
Vvcal 

[his is the second such annual! award to 
be presented by the Auxiliary. The funds 
are raised by annual card parties spon 
sored by this active women’s group which 
are held in the spring of each year. 

The presentation was made by Mrs 
Edward Kaminski, 1959-60 chairman. The 
Auxiliary is entering its fourth year of 
activity with a membership of 114. The 
present chairman is Mrs. Anthony Schett 
ler. 


EJC Delegation Returns 
from Mission to Soviet Union 


An Engineers Joint Council (EJC) del 
egation has recently returned from a 4 
week trip to the Soviet Union where the 
group studied at first hand the utilization 
and interrelationship of Soviet engineers 
and engineering technicians 

Members of the team were W. E. Lobo, 
consulting chemical engineer, New York, 
N. Y.: H.R. Beatty, president, Wentworth 
Institute, Boston, Mass: C. 8. Dargusch, 


School of Engineering of the Johns Hopkins University. Others in the photo are: (standing, left advisor, Engineering Manpower Commis- 
fo right) Mrs. Joseph Kaminski; R. H. Roy, dean of the School of Engineering; Mrs. R. D. sion, Columbus. Ohio: Oleg Hoeffding, 
Bader; Mrs. J. M. Graff; and (at right) Mrs. Anthony Schettler. economist, Rand Corporation, Santa Mon 
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ica, Calif; S. B. Ingram, director of tech 
nical employment, Bell ‘Telephone Lab 
oratories, Inc. Murray Hill, N. J.; and 
R. M. Mahoney, manager of industrial 
relations development, Union 
Corporation, New York, N. Y. 
of the delegation appeared in the Sep 


Carbice 
\ photo 


tember issue of Electrical Engineering, 
p. 760 

Ihe itinerary covered Moscow, Lenin- 
grad, Kharkov, Rostov, Baku, lashkent, 
and Samarkand. Thirteen technical insti 
tutes, three technicums, and five industrial 
plants were visited. 

They found engineering education in 


vreater theo 


general of high quality, with 
retical and mathematical content than is 
found in United States engineering cum 
ricula fechnicums operate an efficient 
and effective program to produce techni 
clans, turning out 250,000 industrial tech 
nicum graduates annually, according to 
Soviet officials. This compares with 14,000 
to 16,000 graduated annually in the United 
States. Each year, 108,000 engineers grad 
uate; however, many are assigned to jobs 
to which engineers would not be assigned 
in the United States. It is not uncommon, 
apparently, for an engineer on his first 
assignment to serve as a_ technician ot 
even in the worker category About one 
third of the students in engineering insti 
tutes and technicums are womet 

One of the significant changes in higher 
educational policy within the last few 
years requires that most high school grad 
uates spend 2 years in practical work in 
industry before continuing their education 

Ihe delegation firmly believes that to 
maintain our position in the highly com 
petitive world situation, we should give 
more serious thought to education espe 


cially in the area of motivation 


AIEE PERSONALITIES 


A. V. K. Babcock (AM '45), manager of 
the Area Development 
the Arizona Public 
Phoenix, Ariz., is touring principal cities 


Department of 
Service Company, 


and commercial and industrial centers in 
Afghanistan and Iran during August 20 
October 8 as a member of the United 
States’ first Trade Mission to both coun 
tries. On its return to the United States 
the Mission will report its findings to the 
business community at a conference in a 
leading city to be selected on the basis of 
its most direct interest in trade and in 
vestment with Afghanistan and Lran. 


R. C. Boe (AM 


marketing manager of the Buftalo Opera 


‘S1) has been appointed 


tions of Sylvania Electronic Systems, a di 
vision of Sylvania Electric Products Inc., 
New York, N. Y. Prior to joining Sylvania, 
Mr. Boe was marketing manager and as 
sistant to the vice-president and general 
manager of the Cook Technological Cen- 
ter, Chicago, Hl. 


G. E. Borthig (AM 58) has been appointed 


technical representative for insulating 
varnishes. He will service selected Schenec 
tady accounts in the Greater New York 

Metropolitan territory, which includes ad- 
jacent Connecticut and New Jersey areas. 
Mr. Borthig was formerly affiliated with 
the George C. Borthig Company in vari 
ous sales and electrical engineering posi- 


tions 


G. M. Boyd (AM 


manager—engineering of the insulator de- 


97) has been appointed 





First Stainless 


STAINLESS steel win- 
dow grids for the 
glass-walled east base 
of the United Engi- 
neering Center were 
being lifted into posi- 
tion when this photo 
was taken. A display 
area of 6,235 square 
feet will be enclosed 
by the wall. This is 
the first installation of 
some 170,000 pounds 
of stainless steel that 
will provide beauty 
and durability to the 
skyscraper’s exterior. 
The gleaming grid- 
work of stainless steel 
mullions on the slab- 
shaped building will 
be further accented by 
five columns on the 
south and four on the 
north rising from 
ground level to the 
top of the 283-foot- 
high structure. 


Marquardt-W einberg 


Ocroser 1960 


Erected on U.E.C. 
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partment, General Electric Company, 
Baltimore, Md. He succeeds H. A. Frey 
(AM °28, F ‘51), now general manager of 
the insulator department Mr. Boyd 
joined the insulator department in 1948. 
Mr. Frey has served on the AIFE Trans 
mission and Distribution 
(1949-60) and Special 
Auxiliary Apparatus Committee (1956-60). 


Committee 
Instruments and 


G. G. Brooks (M °58), formerly manager 
of product sales in the control department, 
Allis-Chalmers Manufacturing Company, 
has been transferred to Allis-Chalmers 
associate company, Consolidated Systems 
Corporation, Monrovia, Calif where he 


is in charge of industrial systems 


G. M. Brunzell (AM ‘40, M °50) was elected 
president of the Washington Water Power 


Company, Spokane, Wash., on May 13. He 
Was previously executive vice president. 


A. B. Buchanan (AM "24, M °535), assistant 
communication engineer, Detroit Edison 
retired August 
1 after 38 vears with the company, en 


Company, Detroit, Mich., 


gaged primarily in radio and electronic 
engineering projects. He plans to spe 
cialize in the field of mobile radio systems 
as a consulting engineer. 


Robert Chowanetz (Arrit. "55) has been 
named laboratory manager for the elec 
trical product development department of 
Ramo 
Group, Cleveland, Ohio. The new assign 


Thompson Wooldridge’s “Tapco 
ment includes responsibility for the Fab 
rication Laboratory, Electrical Laboratory, 
and Instrumentation Laboratory at the 
Platt Avenue facility, and environmental 
facilities at Platt and the Clarkwood 
plant Most recently Mi Chowanetz 
served as a research engineer in the New 
Devices Laboratories at Platt 


J. A. Clark (AM ‘40, M "49) has been 
named to head the development of equip 
ment requiring low-cost production de 
sign in the development phases for the 
product 
ment of the Tapco Group, Thompson 
Ramo Wooldridge Inc., Cleveland, Ohio 


electrical development depart 


Robert Coats (AM °56) has been appointed 
manager, engineering and production, of 
Magnetic Metals Company’s new Western 
Division. Mr. Coats is in charge of process 
and design engineering, as well as manu 
facture of tape-wound Centricores at the 
company’s new plant at Newport Beach, 
Calif. Prior to joining Magnetic Metals, 
he was employed by Arnold Engineering 
of Marengo, Ill., as a quality control and 
design engineer. 


A. B. Credle (AM °35, M °43) has assumed 
new technical responsibilities at the Inter- 
national Business Machines Corporation's 
Advanced Systems Development Division 
Laboratory in Ossining, N. Y. Dr. Credle, 
who previously was with the corporate 
staff in charge of engineering standards, 
has become manager of exploratory engi 
neering, a new laboratory position. 





Membership in the American Institute of Elec- 
trical Engineers, including a subscription to 
this publication, is open to most electrical en- 
gineers. Complete information as to the mem- 
bership grade, qualifications, and fees may 
be obtained from Mr. N. S. Hibshman, Secre- 
tary, 33 West 39th Street, New York 18, N.Y. 


————————— 


Cc. E. Cunningham (AM ‘47, M °56) has 
been promoted to senor supervising engl 
neer in the Technical Division at the Bay 
town, Texas, refinery of Humble Oil & 


Refining Company's Humble Division 


R. J. Dikeman, Jr. AM °55) has been 
named marketing manager of MULTI 
AMP Electronic Corporation, Union, N. J 
Prior to joing MULTI-AMP, Mr. Dike 
man was a sales engineer with I-T-E. Cn 


cuit Breaker Company 


4. B. Du Mont (F °43) has been appointed 
group general manager of the Allen B 
Du Mont Laboratories Divisions of Fain 
child Camera ane Instrument Corpora 
tion, Clifton, N. J. The Allen B. Du Mont 
Laboratories were merged into the corpo 
rate structure of Fairchild Camera and 
Instrument Corporation of Svosset, N. ¥ 
on July 5. Dr. Du Mont will have the 
over-all management responsibility for the 
Electronic Tubes Division and the Indus 
Immediately 


trial Electronics Division 


prior to the mergei Dy Du Mont was 
Board of Directors and 
general manager of Allen B. Du Mont 


Laboratories, Inc 


chairman of the 


Ted Dunnegan, Jr. (AM °54), has been 
named acting division manager of the 
Electronics Division of Temco Electronics 
& Missiles Company, subsidiary of Ling 
lFemco Electronics, Inc He succeeds _- # 
Teasdale, Jr. (AM ‘43. M 750). who re 
signed to become technical consultant with 


The Marti Baltimore Ma 


Mr. Dunnegan was formerly manager of 


( ompany 


special projects where he directed elec 


tronic work on the Corvus missile and the 


j 


video corre | 


Mr. Leasdale has served 


Control Systems Com 


with the Fee ch 


mittee (1952-60 


AM “40. M °50), an Ama 


Southwestern Public 


George Dupre 
rillo CXECUTLIVE 
taken on 


of direct rf ates a Duc 


Service Compa 


compa 


Dwelle 


POSITION ( yinec! 


Avionics Divisior f fohn Oster Ma 
facturing Cx i ri Wis 


J. H. Fisher AM °53) has been named a 
vice-president of Electro-Optical Systems, 
Inc. Dr 
manager of the Energy Research Division 
in 1958 


Fisher joined Electro-Optical as 
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J. L. Fuller (AM °37, F 99) is a partner 
in the firm of John 
recently in 


Fuller and Asso 
Cleveland, 
Ohio, for the joint purposes of consulting 
and product engineering. 
The firm will operate as consultants in 


ciates, formed 


development 


the field of electrical and mechanical de 
vices, with emphasis on controls and sys 
tems (electrical, mechanical, pneumatic, 
and hydraulic), governors, clutches, elec 
tric motors and generators, pumps, vibra 
tion and noise problems, and instrument 
ation. Plans have also been made to open 
a development laboratory in Cleveland 


Robert Garmezy (AM °'50, M 


appointed 


55) has been 
director of engineering of 
Blackstone Corporation, Jamestown, N. ¥ 
Mr. Garmezy has been associated with 
Blackstone since 1951. In his new capacity, 
he will co-ordinate and direct activities of 
design, research, development, and test 
groups in the Automotive Division 

S. K. Ghandhi (AM °59) has been named 
manager of Solid-State Circuit Research 
for Philco Corporation’s Research Divi 
sion. Dr. Ghandhi was a staff member of 
the General Electric Electronics Labora 
tories at Syracuse, N. Y., for 9 years before 
joining Philco. He has served on the ATEF 
Solid State Devices Committee 1959-60). 
K. E. Glover (AM ‘51, M (58) has joined 
the Commercial Apparatus and Systems 
Division of Raytheon Company, Waltham 
Mass., as manager of new business develop 
ment. Mr. Glover joined Raytheon from 
Sanders Associates of Nashua, N. H 


Arthur Goldsmith (AM ‘38 45) has 
been appointed to the post of director of 
engineering of Wilcox Electric Company 
Inc., Kansas City, Mo. Dr. Goldsmith had 
been on active duty with the U.S. Navy 
in Various engineering and executive posi 


tions in communications and electronics 


A. 8. Gray (AM ‘41) has been elected gen 
eral manager of Insulation Manufacturers 
Corporation and of Macallen Company 
Inc. Mr. Grav had been an officer and di 


rector of both companies 


I. Green (AM ‘25, F °46) has been elec 
to the board of directors of United 

Fastener Corporation, Boston, Mass 
Green is executive vice-president of 
Laboratories He has 


Lele phone 


served on the following AIEE Committees 


1942-50 


Instruments and Measurements 
chairman 1947-49 


Divisior 1950-54 


Electronics 
1950-52 


Science ane 

chairman 
1952-60) 
Award of Ins t ri 2-56, chair 


man 1952-54 ublicatio 57-60): Edu 


Planning and Co-ordination 


cation (1958-60); Finance 


Medal 


1959-60): and Executive 


Edison 
1959-61); Communication. Division 
1960-61) 


assistant manage! 


R. M. Grogan (M ‘46 
in the Office of Production Transmission 
and Construction, has become manager of 
this office in the Long Island Lighting 
Company, Mineola, L. I., N. ¥ 

J. M. Ham (AM ’44, M '53), professor of 
electrical engineering at the University of 
Toronto, is chairman of the Associate 
Committee of Canada’s National Research 
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Council. This committee was formed to 
deal with problems of national scope in 
the field of automatic control. Dr. Ham 
has served on the AIEE Feedback Control 
Systems Committee (1955-60) 


C. E. Hammond (AM ‘46, M ’57) has been 
named Central Pacific district manager of 
apparatus marketing for 
Electric Corporation. Formerly manager of 


Westinghouse 


industrial sales for Westinghouse appa 
ratus, with headquarters in East Pitts 
burgh, Pa., Mr. Hammond succeeds H. G. 
Rethmeyer (AM °45), who has been ap 
pointed special representative for West 
inghouse in the Pacific Coast region. 


V. H. Harris (MI (48) has been named 
manager of the New Projects Office of 
Vitro Laboratories, West Orange, N. J. He 
has been head of the are research and 


development department at West Orange. 


L. K. Hart (AM ‘41, M ‘51) has been ap 
pointed general manager of the Regent 
Electric Supply Company, a division of the 
Union Electric 


Supply Company Ltd., 


Poronto, Ont., Canada 


C. W. Higbee (M (37 


manager of the Electrical Conductor Divi 


assistant general 
sion, Kaiser Aluminum & Chemical Cor 
poration, retired on July 1. After his re 
turn from military service in France during 
World War I, Mr. Higbee joined the U. S. 
Rubber Company where he rose to man 
ager of the wire and cable department. In 
1957 Kaiser 


Rubber’s wire and cable business and he 


Aluminum purchased lt a. 


joined the new organization as assistant 
general manager of the Electrical Con 
ductor Division. A dinner honoring Mr. 
Higbee’s long service to the industry was 
attended by employees and division exc 
utives on June 24 in Oakland, Calif 


ony Hogan (M '57), gencral manager of 
Motorola’s Semiconductor Products Divi 
sion, has been named a vice-president of 
the corporation. Dr. Hogan will continue 
to manage the Phoenix-based semiconduc 
tor activity. He has served on the AIEF 


Basic Sciences Committee (1958-60 


L. C. Holmes (AM ‘31, F 51 


engineering operations at the Stromberg 


director of 


Carlson Division of General Dynamics Cor 


poration has been designated co-ordinator 


of all CO-Ope;rallve education programs at 


| 


the division. Mr. Holme has served as 


vice-president of AIFF 1958-60) 
and on the following 
Research 


Awards 


mmittees 
1958-60 


1959-62 


R. W. Inman (AM 
vice-president has 


of Associated Reseai 


D. E. King AM 11 Mi ‘49) has been 
named supervisory enginee! special con 
trol, engineering group, of Allis-Chalmers 
Manufacturing Company’s control depart 
ment. Mr. King joined Allis-Chalmers in 
1954 as an enginee! in the control depart 
ment. He has served on the AIEE System 
Engineering Committee (1958-60) 


E. C. James (AM ‘41, M °53), formerly 
chief engineer, Sewaren Generation Sta- 
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tion, has become chief engineer, Mercer 
Generating Station, of the Public Service 
Electric and Gas Company, Newark, N. J. 


R. J. W. Koopman (AM '36, F '53), profes 
sor of electrical -engineering and depart 
ment head, Washington University, has 
been named president of the Engineers 
Club of St. Louis, Mo. Dr. Koopman had 
been chairman of the Professional Recog 
nition Committee of the Engineers’ Club 
(1950) a 1953-55) 


(1956), and vice-president (1957-60). He has 


director treasurer 
served on the following AIEE Committees 
Aircraft and Flight Test Instrumentation 
(1956-60, chairman 1959-60); Telemetering 
(1958-60); and Instrumentation Division 
(1959-60) 


E. B. Kurtz (AM '20, F "29, Member fo1 
Life), professor and head of the electrical 
engineering department at the State Uni 
versity of lowa for the last 31 years, has 
become emeritus professor. He was also 
professor and head of the electrical engi 
neering department of Oklahoma State 
University (1925-29), during which time he 


was branch counselor Di Kurtz was 
branch counselor at lowa State for 31 


ycals 


R. E. Lawhead, Jr. (AM ‘47 '59) was 
feted at a luncheon given in San_ Jose, 
Calif., to mark the completion of 25 years 
of distinguished service with International 
Susiness Machines Corporation. Mr. Law 
head joined the corporation's Endicott 
N. Y., installation in 1935. Concentrating 
his efforts in the held of magnetic record 
ing Mr. Lawhead receives arious promo 


tions until he attained the position of 
senior development engineer in 1950. He 
held the position of manager of the Prod 
uct Design Group from 1954 until he was 
transterred, the next year, to San Jose. He 
subsequentl assumed | 


Advanced 


Division Laboratory 


Ms current position 


Systems Development 


me. ite 


promoted by Southern States Equipment 


McCowen AM ‘50) was recently 


Corporation to Southwest regional man 
ager. Mr 

manager. He will continue to operate from 
Dallas 


McCowen was formerly district 
Southern States field” office in 


Texas 


R. D. Mohler (AM °'52, M '58) has been 
named assistant chief engineer in charge 
of the Product Research Section of Moto 


rola Inc., Chicago, Ill. Prior to this ap 
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R. J. W. Koopman 


pointment, he was assistant head of this 
section. 


R. E. Nolte (AM 7°53, M 755) has been 
appointed chairman of the department of 
electrical engineering at the Missouri 
School of Mines and Metallurgy. He suc 
ceeds L. H. Lovett (AM ’20, F °50, Member 
for Life), who retired and received the 
title, professor emeritus, at the Spring 
commencement. Dr Nolte joined the 
school faculty in 1949 as assistant professor. 
In the electrical engineering department, 
he has been the major professor for re 


search in the master’s thesis programs 


M. L. Priban (AM ‘49) has joined the 
Goss Company, Chicago, Ill., a division of 
Miehle-Goss-Dexter, Inc 


engineer. Prior to this association, he was 


as staff electrical 


chief engineer of the Cline Electric Manu 
facturing Co., Chicago 

W. L. Ringland (AM ‘36, M ‘44). chief 
engineer of Allis-‘Chalmers motor and gen 
erator department received Allis-Chalmers 
Manufacturing Company's first Scientific 
and Engineering Award. The prize consis 
ted of a medallion, a certificate, and $5,000 
for his invention of a new way of transpos 
ing conductors in large generators. A. B. 
Drought (AM ‘51). professor at Marquette 
University, was one of the judges for the 
1960 award. Mr. Ringland has served on 
the AIEE Rotating Machinery Committec 
1953-60) 


8. A. Schelkunoff (Mi 34. F 5l 


vice-president of Bell Telephone Labor: 


assistant 
tories, retired from the Bell System = on 
September 1 after almost > vears of 
service. Upon his retirement, Dr. Schelku 
noff became a professor of electrical en 


gineering at Columbia University. Dur- 


(Contin 


OBITUARIES 


Willie Edgar Bumpas (AM ‘S59, M ‘45), 
general electrical foreman, U.S. Bureau of 
Reclamation, Loveland, Colo., died Au 
gust 3. He had completed 38 years of serv 
ice with the Bureau on transmission lines, 
substations, and power plants in Wyoming 
and Colorado. His last assignments were 
on transmission lines and substations on 
the Colorado-Big Thompson Project. Mr. 
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Bumpas was born December 19, 
Dallas, Texas. 


Agostino Dalla Verde (M °51), technical 
general manager, Societa  Icdroeletirica 
Piemonte, Turin, Italy. did July 8. He 
was born April 19, 1890, in Treviso, Italy 
and in 1913 received the degree of elec 
trical engineer from the Politecnico of 
Milan, Italy. During 1913-15, he was em 
ployed on measuring devices for Hart 
mann and Braun of Frankfurt, Germany. 
Mr. Verde became technical manager of 
the Societa Idroelettrica Piemontese-Lom 
barda Ernesto Breda of Milano, Italy, in 
1919, where he worked on hydroelectric 
plants and high tension lines In 1925 
manager 


he became technical 


of the Societa Iroelettrica Piemonte of 


general 


Turin, a position he held at his death. 
He was in charge of designing and con 
structing all new plants. In 1931, he be 
gan teaching electrical engineering as a 
professor, first at the Politecnico of Milano 
and later at the Politecnico of Turin. An 
outstanding transmission and distribution 
engineer, he was recently consulting engi 
neer to the Brazilian and Argentine power 
companies on their high-voltage transmis 
sion lines. Prof. Dalla Verde was president 
of the Electrical Engineers Society of Italy 
during 1957-59. 


Herman Leon Wallau (AM ‘00. F ‘13) 
who designed the Cleveland Electric Illu 
minating Company power plants in Ashta 
bula and Avon, Ohio, died recently at the 
age of 83. Mr. Wallau had been an elec 
trical engineer in the company for 15 years 
until his retirement in 1942. He was born 
January 26, 1877, in Brooklyn, N. Y., and 
was graduated from the Brooklyn Poly 
technic Institute in 1897 with the electri 
During 1897-99 


he was employed by the Brooklyn Rapid 


cal engineering degree. 


Iransit Company as an assistant in the 
electrical engineering office. In 1900, he 
went to the Westinghouse Electric and 
Manufacturing Company, and the follow 
ing vear was emploved by the Cleveland 
Electric Hluminating Company as assistant 
to an electrical engineer. Mr. Wallau was 
advanced to electrical engineer in 1904. He 
designed and superintended the installa 
tion of electrical features of an 11,000-volt 
underground transmission system installed 
in 1905. This included power house step 
up equipment and two substations. He 
subsequently acted in an advisory capacity 
to engineers engaged in station design, but 
continued in the design of conductors tor 
all systems. He was a member of the 
Institute Mii Wallau 
served on the following ATEE Committees 
Csenel | 


20, 1936-37), Electrical Machines 


Edison Electric 


Power Stations, Powe 


Power Transmission andl 


1927-29), and Protective Devices 


Charles Robert Young (AM ‘07 
for Life 
Mr. Young was born Septembet 


retired, died recently at 


1874, in Greensboro, Vt. He graduated 
from the University of Vermont in 1900 
as an electrical engineer, and that vear 
Electri¢ 
Later, he was transferred to the Bell Tele 


joined the Western Company. 
phone Laboratories as a member of the 
technical staff, from which he retired in 
1933. 





NAME AND OBJECT 


MEMBERSHIP 


CONSTITUTION 


of the 
American Institute 


of 


Electrical Engineers 


C10.010 Name of 
INSTITUTE OF 


this association is the AMERICAN 


ELECTRICAL ENGINEERS. 


C10.020 Object of this association is the advancement 


Adopted May 


Amended 

Dec 1885 
Sept , 1892 
May 1894 
May 1896 
May 1901 
May 1907 
May 1912 
May 1916 


May 21, 1920 
May 15, 1925 
June 26, 1928 
June 23, 1930 
June 24, 1955 
June 21, 1938 
June 27, 1945 
June 23, 1948 


1951 
1952 
1953 
1955 
1956 
1957 
1959 
1960 


June 
June 
June 
June 
June 
June 24, 
June 22, 
June 20, 


of the theory and practice of Electrical Engineering 
and its allied Arts and the 
of high technical standards 


Sciences, and maintenance 


and ethical among its 


members. 





C20.010 
Fellow 


Membership Grades are Honorary 
Member, Associate Member, Affiliate, 
Student Affiliate. The term 
(not capitalized) includes all grades 


Member, 
Student 
Associate and “member” 
the qualifications 
and privileges for which aye as follows: 

the Board 
have rendered 
meritorious service to mankind in engineering or other 


C20.020 Honorary Members are elected by 


of Directors from among those who 


allied fields 


C20.030 Fellows elected by the Board of Direc- 
tors from among Members who qualify as follows: 


C20.031 The 


must qualify as an scientist 


are 


nominee 
under one 


Qualifications. 


engineer ot 


7 


Technical 


wv more of the following categories 
the 
important 


manufacture of 


a. Engineer who has attained distinction in 
design, construction o1 


the 


operation of 


electrical work or in electric 


produc ts. 
the 
engi 
the 


b. Educator who has attained distinction in 


teaching of a major course in an electrical 


necring or science curriculum 


soard of Directors. 


approved by 


c. Originator who has attained distinction by rea 


son of inventions or original work in electrical 


science, arts or literature 


d. Executive who has attained distinction as an 


electrical 


the 


engineering executive of engineering 


work of large scope, or by application of 


electricity to important engineerit projects. 


v 
1g 


C20.040 
mitted, by 


Members who qualify as follows are ad 


application, directly to this grade or by 


advancement from the grade of Associate Member: 


C20.041 Qualifications. The applicant 
must qualify as an engineer or scientist under one 


Technical 


or more of the following categories 


a. Engineer who is qualified in elec 


trical design 


5 


important 


construction or operation 


b. Educator who is qualified to teach a major 
course in an electrical engineering or science cur- 
riculum approved by the Board of Directors. 

c. Originator who has attained a standing equiva 
lent to “a” or “b” 
work or by 


above by inventions, original 
proficiency 


science, arts or literature. 


in electrical engineering 


d. Executive who has attained a standing equiva- 


lent to “a” or “b” above as an engineering execu- 


AIEE Constitution 


tive of an electrical enterprise of large scope, o1 
by the application of electricity to engineering 


projec ts 


C20.050 
are admitted 


Associate Members who qualifv as follows 


by application, directly to this grade o1 


by advancement from 
C20.051 The applicant 


must qualify under one of the following categories 


Affiliate grade 


Technical Qualifications. 


a. Engineer who under 


and 


is qualified instruction 


supervision to undertake electrical design, 


construction, operation or manufacture 


b. Educator who is qualified under supervision to 
teach electrcial subjects in a curriculum approved 
by the Board of Directors 


c. Scientist who is qualified under instruction and 


supervision to undertake research, design 


fields 


instruc 


tion, Operation, oF manufacture in closely 


related to electrical engineering 
C20.060 Affiliates 
mitted to this grade by application 
C20.061 
the 


who qualify as follows, are ad 


Qualifications. 
Institute that he 


rendering 
trical 


satisly 
is interested in and capable of 


Phe applicant must 
electrical 
the 


law 


service to engineering or elec 
fields of 


science 


science in engineering com 


merce, industry medicine, journalism 


that his work is so related to 
that 


contribute to 


or arts: and 


applica 
Affiliate 


the Insti 


his admission to 


the 


tions of electricity 


grade will welfare of 


tute 


C20.070 Students are admitted 
of the 


by application, to one 


following grades 


C20.071 Student 
enrolled in an 


Associates are student members 


engineering or science curriculum 
approved by the Board of Directors. Upon gradua 
Student Associates are qualified to transfer to 


Member 


tion 
Associate grade 
C20.072 
rolled 


Student Affiliates are student members en- 
in curricula not qualifying under C20.071. 


C20.080 Other Qualifications. Age, experience, and 
other qualifications for any grade of member are pre 


scribed in the Bylaws. 


C20.090 Alternate Qualifications. The Board of Di 
rectors may establish in the Bylaws alternate, but at 
least equivalent, qualifications for all grades of mem 
bership except Fellow. 
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C€20.100 Office 
grades other 


holding privileges of 
than Fellow, may be 
prescribed in the Bylaws. 


members, in 


limited and are 


C20.110 Voting members referred to in the Constitu- 


tion are: Honorary 


Associate 


Members, Fellows, Members, and 
Members, and they may vote on all matters. 
Voting privileges of other members are prescribed in 
the Bylaws. 





C30.010 The and reference 
requirements for admissions and advancements to vari- 
ous grades of membership are prescribed in the By- 
laws. 
C30.011 advancement may 
be refused any applicant whose character, reputa- 
tion or professional conduct make him an_ undesir- 
able member. 
€30.020 
nated 


Admissions. procedure 


Refusals. Admission o1 


Terminations. Memberships may be 
as prescribed in the Bylaws, by 
lowing methods. 
C30.021 Resignation. A 
whose dues and other 


termi- 


any of the fol- 


member of anv grade, 
indebtedness to the Institute 
have been paid, may resign his membership in good 
standing bv written communication to the Executive 


Secretary 


€30.022 
as defined in 


Expulsion. Ten o1 
C20.110 


other 


more voting members, 


may prefer charges against 


any member than Honorary Member, for un 


ethical conduct. Such charges must be sent to the 
Executive Secretary in writing. The Board of Direc- 
tors must review these charges and, if further con- 
sideration is warranted, the accused shall be notified 
of the charges and permitted to present a written 
defense or appear before the Board in person. The 
procedure for handling such charges is contained in 
the Bylaws. If the charges are sustained, the mem- 
bet permitted to 
resign. 


may be expelled, suspended or 


C30.023. Suspension. Members who 
in dues at the end of the fiscal vear are placed on 
the list. Anv 
rears for one year is placed on the delinquent list 


and his membership suspended. 


are in arrears 


arrears member who remains in ar- 


C30.030 Reinstatement. 
or who have been suspended for non-payment of dues, 
can be reinstated by payment of indebtedness as pre- 
scribed in the Bvlaws. 


Members who are in arrears 





C40.010 


fees, 


Dues The 


registration 


and Fees. annual dues 


fees 


entrance 


transfe1 fees and publication 


charges, as well as the rules for payment thereof, are 


prescribed in the Bylaws 


C40.011 


bers are exempt from all payments of dues and fees. 


Exemption from Payment. Honorary Mem 


The Board of Directors exempt from further 


payment of annual dues a member who: 


may 


a. Has paid dues for 35 years, student dues ex- 


cepted 


b. Has attained the age of 70, after having paid 
dues for 30 years, student dues excepted. 





€50.010 
President 
trict 


Officers. The officers of 
Vice-President for 
C80.020) 
Technical 


Institute are a 
District (Dis 
Vice-President 
for cach C80 

O80) Director for each Department (Department 

Directors, see C80.070), the at-I 
ure 


the 
one each 
Vice-President. see one 
Division Vice-President, see 
one 
lreas- 


Directors arge, a 


and an Executive Secretary. 
€50.020 
hold 


partment 


Office. 


one 


The 


Veal 


Treas 
and De 
Directors-at 


Term of President and 


ure! office for Vice-Presidents 


Directors for two vears. and 


Large for four years. The Executive Secretary is ap- 
Board of 


vear the 
District 


pointed by the Directors for a 
Fach 
tors-at-Large 
the Districts 
the 
of the 
Presidents from even-numbered 


one-vearl 
Direc 
half of 
Technical Vice-Presidents for half of 
Directors for half 
[The District Vice 
Districts are elected-in 
the that 
Departments is 


term President, Treasurer, two 


the Vice-Presidents for 
the 
Divisions, and the Department 
Departments are elected 
odd-numbered vears and 
the 
odd, that fraction of the corresponding officers nearest 
half shall be the bal 
ance the next. Technical 
Vice-President or a new Department Director shall be 
established by the Board of Directors to conform with 
these provisions when the office is established. 


vice-versa. In event 


number of Districts, Divisions, o1 
and 


new 


to one elected in one vear 


The election vear for a 


C50.030 Eligibility for Reelection. The President, 


Ocroser 1960 


serve 2 full 
person 


Vice-Presidents, and Directors may 
office. A 
more than 6 years consecutively in the 


The 


4 years consecutively. 


not 


terms consecutively in one mav not 


serve offices of 


VicePresident and Director by election Treasurer 


may not serve more than 
C50.040 Partial Terms. Vacancies for unexpired 
terms are filled by election by the Board of Directors. 
the filled bv the 
Directors. A 
Vice-President, or a 
Dis- 


named by 


President is 
member of the Board of 
the District 
partial term created by the 
filled by 
Executive 


\ vacancy in othece of 
election of a 
vacancy in office of 
formation of a new 
candidates 
the District concerned 
the office of Technical Vice-President or 
Department Director is filled by election from candi- 


dates the 


trict, is election from 


the Committee of 
\ vacancy in 
named by Division or 


Department con- 


cerned. 


€50.050 


rectly or 


No 


salary or 


Compensation. officer shall receive, di- 


indirectly fees from the Insti- 
other 


Board of Directors 


any 
officer or in 
the 


tute either as an any capacity, un 


less authorized by 
C50.060 Business Affiliations. No officer may be in- 
terested, directly or indirectly, in any contract relating 
to the operations conducted by the Institute, nor in 
any contract for furnishing supplies to the Institute, 
unless expressly authorized by the Board of Directors. 


AIEE Constitution 


MEMBERSHIP 
( CONT.) 


ADMISSIONS AND 
TERMINATIONS 


DUES AND FEES 


OFFICERS 





ELECTIONS 


MANAGEMENT 


C60.010 Nominating Committee. The Nominating 
Committee is composed of voting members, as defined 
in C20.110, selected by and representing parts of the 
Institute as follows: 
C60.011 Districts have one representative each. 
C60.012. Technical Divisions have one representa- 
tive each. 
C60.013 Board of Directors has representatives not 
exceeding the number of the Technical Divisions. 
C60.014 Secretary. The Executive Secretary of the 
Institute acts as Secretary of the Nominating Com 
mittee, without vote. 


C60.020 Nominations. The Nominating Committee 
meets and nominates candidates for Institute offices 
according to instructions contained in the Bylaws. The 
committee names one candidate for each vacancy in 
the office of President, Treasurer, and Directors-at- 
Large. It includes in its slate such candidates for (a) 
Vice-Presidents as have been nominated by the Execu- 
tive Committees of the Districts concerned b) Vice 
Presidents as have been nominated by the Technical 
Divisions concerned, and (c) Directors as have been 
nominated by the Departments concerned. If a Dis- 
trict, Division, or Department fails to nominate a can- 
didate for Vice-President or Director, the Nominating 


Committee nominates a candidate from the unit con- 

cerned. Additional nominations for any office may be 

made by written petition of twenty-five or more vot- 

ing members, in accordance with rules set forth in the 

Bylaws. For the office of District Vice-President, the 

petitioners must be from the Districts concerned. 
C60.021 Candidates for any office must hold a 
grade of membership which entitles them to serve 
if elected. 


C60.030 Ballots. The Executive Secretary mails bal- 
lots to eligible voting members in accordance with 
the Bylaws. A secret ballot must be used in case there 
is a contest for anv office. In the case of a contest for 
the office of District Vice-President, only the members 
of the District concerned are eligible to vote. 
C60.040 Tellers Committee. The President appoints 
a Tellers Committee as prescribed in the 
Other members may be added to the Tellers Commit- 


svlaws 


tee by petition of 20 voting members, as defined in 
C20.110. The Tellers Committee meets and certifies 
the results of the election ballot and prepares an clec 
tion report. The sealed report must be filed with the 
Executive Secretary for announcement at the Annual 
Meeting of the Institute. 
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C70.010 Board of Directors. The Board of Directors 
consists of the President, the two surviving Past-Presi 
dents most recently retired from that office, the Vice- 
Presidents, the Directors and the Treasurer. The Ex- 
ecutive Secretary of the Institute is the Secretary of the 
Board of Directors, without vote. 
C70.011 Board Duties. The Board of Directors 
shall manage the affairs of the Institute. Without 
limiting its powers, the Board acts as follows: 
a. Directs the affairs of the Institute, either itself 
or through its officers, departments, committees 
or representatives. 


b. Controls the care, appropriation and _ invest- 
ment of all funds of the Institute. 


c. Acts upon the election of Honorary Members 
and Fellows and the expulsion of members and 
establishes the procedures for the admission, 
transfer and suspension of members. 

d. Appoints the Executive Secretary and fixes his 
salary 


e. Establishes all Institute policies 


f. Adopts Bylaws to govern administration of the 
Institute under authority of the Constitution. The 
text of Bylaw changes must be furnished to the 
Board of Directors 10 days before the meeting at 
which the vote is taken. 


C70.012 Board Action. The actions of the Board of 
Directors require a majority vote of the members 
present, except the election of Honorary Members 
which requires a unanimous vote of those present. 
All business of the Board of Directors requires a 
quorum which shall consist of a majority of the 
members of the Board. 


C70.020 Executive Committee. The Executive Com- 
mittee consists of the President. as Chairman, the 
Treasurer, and the Department Directors; and also 
one Past-President and four other members of the 
Board selected by the President in accordance with 
the Bylaws. The Executive Secretary of the Institute 
acts as Secretary of the Committee, without vote. The 


AIEE Constitution 


Board of Directors may delegate duties to the Execu- 
tive Committee, which acts in its behalf between 
Board meetings. 


C70.030 President. 
vision of the affairs of the Institute, under the direc- 
tion of the Board of Directors, and has the following 
specific duties: 


The President has general super 


C70.031 Presiding Officer. The President presides 
at the Annual Meeting of the Institute and at all 
meetings of the Board of Directors at which he is 
present. In the absence of the President, the senior 
member of the Board presides at these meetings. 
The senior Board member is the Board member 
who has served longest on the Board. In case of 
equal service, the one who has been a member of 
the Institute the longest is considered the senior 
member. 

C70.032 Presidential Address. The President shall 
deliver an address at the Annual Meeting of the In 
stitute. In the absence of the President, the senior 
member of the Board will present the address. 
C70.033 Presidential Appointments. The President 
appoints the chairmen and members of the Depart- 
ments. Divisions and standing committees except as 
provision may be made in the Constitution or By 
laws. The power to make specific appointments 
within a Department may be delegated to an ap- 
propriate chairman or committee of the Depart- 
ment, or certain chairmen, other officers or mem- 
bers of any Department, or Division thereof, may be 
elected by the appropriate members. The President 
also appoints special committees. He is an ex-officio 
member of all committees. 


C70.040 District Vice-Presidents supervise the activi 
ties within their respective Districts and maintain 
liaison between the Board of Directors and the Dis- 
trict organization, as detailed in the Bylaws 


C70.050 Technical Vice-Presidents supervise the tech- 
nical activities within their respective Divisions and 
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maintain liaison between the Board of Directors and 
the members of the Institute with regard to their tech- 


nical interests as detailed in the Bylaws. 


C70.060 Department Directors are responsible for the 
operation of their respective Departments, in accord 
ance with the policies established by the Board of Di- 
rectors. Their powers and duties are further detailed 
in the Bylaws. 


C70.070 Directors-at-Large shall participate in the ac- 
tivities of the Board of They may be ap 
pointed as chairmen or members of standing or special 
committees, and ineligible, because of their 
position, for election by the Board of Directors to fill 
unexpired terms of any other officer of the Institute. 
If any may, at the 
option of the Board of Directors, retain also his status 
and term of The 


Directors 


are not 


Director-at-Large is so elected, he 


office as a Director-at-Large powers 


and duties of Directors-at-Large may be further de- 
tailed in the Bylaws. 


C70.080 Executive Secretary. The Executive Secre- 
tarv serves as the executive officer of the Institute 
under the direction of the President and the Board of 
Directors. He has supervision of the Headquarters 
personnel and is responsible for the accounts and rec- 
ords of the Institute. His entire time must be de- 
voted to the affairs of the Institute, unless otherwise 
authorized by the Board of Directors. His duties are 
detailed in the Bylaws. 


C70.090 Treasurer. The Treasurer is responsible for 
the disbursement of the Institute funds under the di- 
rection of the Board of Directors and the appropriate 
control of a standing committee of the Board. He must 
prepare the annual report of the finances of the Insti- 
tute. His duties are detailed in the Bylaws. 





C80.010 


tute are 


the Insti 


departmental and regional 


Organization. The activities of 
carried on through 

functions are di- 
groups, and 
Departments 
with the assistance of Headquarters staff under the 


direction of — the 


organizations. The 
vided 


sentatives 


departmental 


among boards, committees repre- 


combined into Divisions and 
Secretary The 
Districts 


Chapters 


Executive regional 
Sections 
The or 
forth 
various 


functions are distributed among 


Section Groups. Branches, and 


ganization and functions of these units are set 


in the 


f 


Bylaws. A general description of these 


units is as follows: 
C80.020 
States 
The 

Bylaws, are 
Each 
tors by a Vict 


The 


MI x1co 18 


Districts. 


Canada, and 


nited 
Districts 
the 
Directors 
of Direc- 

District 


territory of the 
divided into 
defined in 
Board of 


represented on the 


boundaries of the Districts, as 


established by the 
District is Board 
President who 


appoints a 


Secretary Each District has a_ District Executive 


Committee, the composition, duties and meetings of 
which are prescribed in the Bylaws 


C80.030 
mation of Se¢ 


The tery 


confined to the I 


the for 


States 


itorial limits for 


Sections. 
tions are nited 
Canada, and Mexic mailing 
that 


operation 


mbers having 


address in the territoi ) Section belong to 


Section onl lhe rules , he formation 


and dissolution of Sect ontained in the Bylaws 


C80.051 Subsections. form one or 


pre scribed 
C80.055 


Section Groups mem ; of a Sex 


tion having i ¢ " ntere ! in) phase ot 
Instit act may tablish a Section Group to 
further that activity, < vided in the Bylaws 

C80.041 


country 


Overseas Chapters may be formed in any 


outside the territorial limits specified in 


C80.030 for the formation of Sections, as prescribed 


in the Bylaws 
C80.045 
by the President to represent the Institute in foreign 
countries. Such appointments are for a period of two 
years. 


Local Honorary Secretaries may be appointed 
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C80.050 Student Branches be formed at educa- 
tional institutions as prescribed in the Bylaws. 


may 


C80.060 


points 


Standing Committees. The President ap- 
standing committees, some of which report 
the while others are 
grouped into Departments and Divisions. The Board 
ot Directors 


directly to 3oard of Directors, 


may create, discontinue 
standing committees, as prescribed in the Bylaws. The 
term of members on standing committees terminates 
at the end of the administrative year for which they 
are appointed, unless otherwise specified in the Con- 


Bylaws. 


rearrange Ol 


stitution or 
C80.005. 
point 


President 
out 


Special Committees. The may ap 


special committees to Carry non-recurring 
activities not within the scope of the standing commit- 
tees or Departments. The term of members on special 
at the end of the administrative 


thev are 


commiuttees terminates 


vear for which appointed. unless otherwise 


| 


specified in their appointments 


C80.070 


mittees are 


Departments. Most of the standing com- 


The activities 
D« part 
a specific phase 


grouped into Departments. 


f the Institute e divided 
each De 


of the 


‘ among the ments 


partment being responsible for 


Institute’s work. 
C80.075 


the preparat 
pte} 


Divisions. The that handles 


ion and presentation of technical papers 


Department 


ind the work of the technical committees is divided 
nto Divisions to correspond to the different branches 


ot electric engineerin 


C80.080 
tute having an 


Insti- 


a standing 


Institute Groups. | mbers of the 


interest vities ol 


committee may esta directed 


furthering 


eroup 
toward committee as 


provided in the 


C80.090 
mittees or boards are appointed by the President or 
the chairmen of Departments to which they are as- 
signed, as prescribed in the Bylaws. 


Representatives on intersociety or joint com 


AIEE Constitution 


MANAGEMENT 
(CONT. ) 


ORGANIZATION 





MEETINGS AND 
PUBLICATIONS 


AMENDMENTS 


C90.010 Annual Meeting. The date and _ location 
of the Annual Meetings of the Institute are ceter- 
mined as prescribed in the Bylaws. Notice of the An 
nual Meeting must be mailed to all voting members 
as defined in C20.110, at least 10 days in advance of 
the meeting. A quorum at the Annual Meeting, in 
person or by proxy, shall consist of not less than 100 
voting members, as defined in C20.110. 
C90.011 
ties of the Institute for the past fiscal year must be 
submitted by the Board of Directors at the Annual 
Meeting. A copy of the report must be filed with 


Annual Report. A report of the activi- 


the Institute records and an abstract entered in the 
minutes of the Annual Meeting 

C90.012. Annual Election. The results of the mem- 
bership vote for officers for the ensuing year must 
be announced at the Annual Meeting and the suc- 
cessful candidates declared elected. 

C90.015 Business Meeting. Any business matters 
of the Institute may be brought before and _ trans- 
acted at the Annual Meeting. 


C90.020 Meetings are held each vear at dates and 


places as prescribed in the Bylaws for the purpose of 


presenting and discussing papers and reports. Busi- 
ness pertinent to the Institute may be transacted at 
these meetings, excent that matters of organization 
and policy may be brought up only for discussion 
and may be referred to the Board of Directors. 


C90.030 Proxies. A member entitled to vote at a 
business meeting, as defined in C20.110, may vote by 
proxy assigned by the member himself, and filed with 
the Executive Secretary as prescribed in the Bylaws. 


C90.040 Parliamentary Procedures at meetings of the 
Institute and the Board of Directors shall be governed 
by the Sturgis Standard Code of Parliamentary Pro 
cedure 


C90.050 Publications. The Institute sponsors publi 
cations as specified in the Bylaws. 


C90.070 Fiscal Year. The fiscal year of the Institute 
begins on May lI. 


€C90.080 Administrative Year. The 
year of the Institute begins on August I. 


administrative 





C100.010 Amendments to this Constitution may be 
proposed not later than February 15 for action that 
vear as follows 


C100.011 


C100.012. Petition by 100 or more voting members, 
as defined in C20.110, to the Executive Secretary. 


Resolution by the Board of Directors. 


C100.020 Counsel Review. An opinion of legal 
counsel, that the proposed amendments are in accord- 
ance with the laws under which the Institute is or 
ganized, must be secured before vote by the mem- 


bership 


C100.030 Ballot Vote. A copy of the amendment 
must be mailed with a letter ballot to all members 
entitled to vote, as defined in C20.110, not later than 
April 1 for action that year. Ballots must be returned 


to the Executive Secretary not later than June | to be 
counted 


C100.040 Tellers Committee. The Tellers Commit 
tee appointed by the President for the election of 
officers shall also certify and report the ballots on any 
amendments as specified in C60.040 

C100.050 Adoption. Amendments that receive 75 
percent of the total vote become a part of the Con- 
stitution, provided the total vote is not less than 20 
percent of the total number of voting members as 
defined in C20.110. The effective date of any amend 
ment is on August | after the adoption. 

C100.060 Printed amendments must 
be distributed to the membership in printed form. 


Copies. The 





AIEE Constitution 


ELECTRICAL ENGINEERING 





Ocroser 1960 


BYLAWS of the American Institute of Electrical Engineers 


(Adopted by the Board of Directors April 22, 1904, 
and amended during the past administrative year on 
June 24, 1960.) 

The Constitution authorizes the adoption of Bylaws 
as follows: 


C70.011 f. Adopts* Bylaws to govern administration 
of the Institute under authority of the Constitution. 
The text of the Bylaws changes must be furnished to 
the Board of Directors 10 days before the meeting at 
which the vote is taken. 

* (The Board of Directors—Ed.) 





B20.010 Membership Grades are defined in C20.010. 


B20.011 Abbreviations may be used as follows by Fel- 
lows, Members, Associate Members, Affiliates, and Hon- 
orary Members indicating their grade of membership 
in the Institute. 
Honorary Member, Hon. Mem. AIEE Member, Mem. AIEE 
Fellow, Fel. AIFE Associate Member, Assoc. Mem. AIEE 
Affiliate, Affil. AIFF 
The term “member” (when printed without a capi- 
tal), where used herein includes Fellows, Members, 
Associate Members, Affiliates, and Honorary Members 


B20.012 Designation of membership may be used by a 
member of the Institute for purely personal purposes 
only. When used, the designation shall include his 
membership grade 

Membership designations may not be used by a cor- 
poration, association, firm, or other organization even 
though its representatives or staff are members of the 
Institute. 


B20.013 Symbols. The officially issued badge is the only 
Institute symbol which a member is entitled to use per- 
sonally. Symbols such as imprints of badge design may 
be used only in connection with Institute business. 

Institute symbols or 
claims made by nonmembers that they belong to the 
Institute should be called to the attention of the Ex- 
ecutive Secretary. The Executive Secretary thereupon 
investigates the facts and advises the Board of Di- 


Improper use of badges or 


rectors 


B20.014 Rights and Privileges of each member are per- 
sonal and are not transferable by his own act or by 
operation of law 


B20.020 Honorary Members are defined in C20.020. 


B20.021 Election of Honorary Members is by unani 
mous secret ballot of the Board of Directors present 
at a regular meeting. The election of an Honorary 
Member shall be deemed invalid if acceptance is not 
received within 6 months from the date of his elec 
tion. Nominees for Honorary Member are normally 
recommended by the Honors Advisory Committee 
but may be proposed to the Board of Directors in 
writing by not less than 10 members 

Proposals for the election of Honorary Members 
do not come under the review of the Board of Ex- 
aminers and the routines set up by the Board of 
Examiners do not apply to the nominees proposed 
for the grade of Honorary Member 

Proposals for Honorary Membership made directly 
to the Board of Directors are referred to the Honors 
Advisory Committee, and the Board takes action after 
that Committee has had an opportunity to make 
recommendations 


B20.030 Fellows are defined in C20.030 and are elected 
by the Board of Directors from those Members whose 
outstanding work in electrical science or electrical en- 
gineering in any field is brought to the attention of the 
Board of Examiners by-five or more Fellows or Mem- 
bers who submit data that in the opinion of the Board 


of Examiners is sufficient to substantiate the importance 
of the accomplishment and warrant the issuance of 
the citation and conferring of the honor. Transfer to 


Fellow grade may not be obtained bv application. 


B20.031 Technical Qualifications are stated in C20. 
031. 


B20.032 Age and Experience Requirements. A Fellow 
shall at the time of election be at least 40 vears of 
age. He shall have had at least 15 vears of active 
experience, and shall have been in good standing in 
Member grade for at least 10 years immediately prior 
to the date of proposal for election to Fellow. As one 
measure of accomnlishment under C20.031 “a” or 
“b” he shall have been in responsible charge of such 
work for at least 5 years. 


B20.033 Cognate Society. A person who, at the time 
of admission to the grade of Member, held in good 
standing in a cognate electrical engineering society 
of national scope in anv country a grade of mem- 
bership for which the qualifications indicate a stand- 
ing equivalent to that required for the grade of 
Member herein, may have such years of prior mem- 
bership in that equivalent grade, to a maximum of 
9, considered as a part of the requisite 10 years in 
Member grade. 


B20.040 Members are defined in C20.040. 


B20.041 Technical Qualifications are defined in C20. 
O41. 


B20.042 Age and Experience Requirements. At the 
time of admission or advancement to the grade of 
Member, the applicant shall be at least 30 years of 
age and actively engaged in the electrical field—tem- 
porary unemployment excepted. He shall have had 
at least 10 years of active practice of the profession 
in one or a combination of several branches of the 
electrical field, indicative of growth in competency 
and achievement in that field and of a character sat- 
isfactory to the Board of Examiners. As one measure 
of accomplishment under C20.041 “a” or “b” he shall 
have been in responsible charge for at least 2 years. 
Graduation from an engineering or science curricu 
lum approved by the Board of Directors may con- 
stitute 4 years of this requisite 10 years of practice. 
Graduation from an engineering or science curricu 
lum not approved by the Board of Directors may 
be given such credit as is delineated in the Code of 
Practice of the Board of Examiners. 

In addition, to qualify under C20.041 he shall have 
been in good standing in the grade of Associate 
Member for at least 2 consecutive years immediately 
prior to the date of application for the grade of 
Member, or as an alternative he shall have had at 
least 3 additional years in active practice during 
which time he shall have been in responsible charge 
of work as described in C20.041. 

B20.043 Cognate Society. A person who holds in good 
standing in a cognate engineering society of national 





scope in any country a grade of membership for 
which the qualifications indicate a standing equiva- 
lent to Member herein, shall have such membership 
considered as fulfilling Member 


CLO0.04L. 


requirements for 

grade in 
B20.050 Associate Members are defined in C20.050 
B20.051 
O51. 


Technical Qualifications are stated in C20. 


B20.052 


time of admission to the grade of 


the 
Member, 


age. To 


Age and Experience Requirements. At 
Associate 
the applicant shall be at least 21 
C20.051, 


vears of 


qualify under an applicant shall have had 


6 years of increasingly important engineering o1 


scientific experience indicative of growth in) com 


petence and achievement. Graduation from an engi 


neering or science curriculum approved by the Board 
the 


an cngincering 


of Directors will be considered the equivalent of 


PCC UISil experience, graduation trom 


or scientific curriculum not approved by the Board 
of Directors may be given such credit as is delineated 


in the Code of Practice of the Board of Examiners. 


B20.060 Affiliates are defined in C20.060 


B20.062 Age Requirement. At the time of admission 
to the grade of Affiliate, the applicant shall be at 


least 21 vears of age. 


B20.070 Student Members are defined in 


B20.100 Office-Holding Privileges. 
and Associate Members shall be equally entitled to all 
the privileges of the Institute, excepting 
that the office of 
President: and Fellows and Members only shall be elig- 
the offices of District Vice-President, 
Vice-President 


C20.070 


Fellows, Members, 
rights and 


Fellows only shall be eligible for 


ible for Technical 
Department Director, Director-at-Large, 
and Treasurer. 

Affiliates shall have all the rights and privileges of 
Institute membership, except that their right to vote 
shall be limited to voting in Section elections and on 
Section matters, and their right to hold office shall be 
limited to those Section offices that do not require the 
office holders to Institute General and 
District 


tives. 


participate in 


Meetings as Section delegates or representa 


Honorary Members shall be entitled to the rights 


and privileges of the Institute other than holding office 


therein. 


B20.110 Voting Members are defined in C20.110 





B30.010 


quirements for admissions and advancements to various 


Admissions. The procedure and reference re 


grades of membership are as follows 


a. Applications for admission to the Institute or for 
transfer form 
full 


the 


to a higher grade shall be made on a 


provided by the Institute, and shall embody a 
record of the general technical education of 
applicant and of his professional career. 


shall 


the grades specified in “b” 


Applicants 


refer to the required number of members of 


Except in the case of stu 


dent members applying for admission to Associate 


Member or Affiliate grades, each of these references 


shall be requested by the Executive Secretary to fill 
out a prescribed confidential form for consideration 
Board of 


Applications fo 


bv the Examiners 


transfer may be made from the 
Membe1 Member 


Affiliate to the grade of 


grade of Associate to the grade of 


the grade of Asso 


Member 


or trom 


ciate 


transfer 
to any grade of membership shall give reference, ex- 


b. References. Applicants for admission or 


cept as otherwise provided herein, as follows: 
For 
bers 

For the 
Members, o1 


the Member—five Fellows or Mem- 


erade of 


Member 
Members 


grade of Associate four Fellows, 
Associate 


Affiliate 
Members, o1 


three Fellows, Members, 
Affiliates 


For the grade of 


Associate 


transfer acted 
after 


event of 


Applications for admission o1 are 
Examiners 


the 


upon by the Board of replies are 


failure to 
receive replies from the required number of refer- 


received from references. In 


ences, as indicated above, or if more information is 
required, the applicant is called upon for additional 
The 


is the judge of the adequacy of the reference and the 


references or information soard of Examiners 
information 

Should an applicant for admission or transfer cer- 
the 


above 
suffi- 


tify that he is not personally known to 
AITEF 
with the applicant’s experience to 
their references, the 
Board of Examiners may accept, for the deficiency, 


specified number of members. who 
I 


ciently familiar 


justify him in using names as 


other references, preferably engineers of standing in 


the profession. 


c. Curricula. In making recommendations for elec- 
tions and transfers based upon the curricula of edu 
the shall 
itself, to the extent applicable, to curricula 
In addition, the Board of 


graduation in 


cational sjoard of Examiners 
limit 


approved by the Institute 


Institutions, 


Examiners may propose credits for 


other curricula in engineering or science which 
justify some recognition toward membership require- 
ments. Any changes in such credits are submitted to 
the Board of Directors for approval before becoming 
effective 

An advanced degree for graduate work in engi- 
neering or science from an educational institution 
having undergraduate curricula approved by the In- 
stitute, is considered the equivalent of graduation 
from an approved engineering or science curriculum, 
the 


at which the undergraduate training was received. 


without respect to curricula of the institution 


d. Professional Engineer License. A license as a 
Professional Engineer issued by a legally constituted 
authority, whose requirements for licensing are ap- 
proved by the Institute, is considered as evidence of 
experience and professional stature on the part of 
the applicant the 
the license is 
counted toward mecting the requirements in experi- 


Four vears of experience upon 


which professional predicated are 
ence, even though acquired in some other engineer- 


ing field than the electrical 


e. Student Admissions. The student applicant must 
least 50 of full 
under the supervision of the institution in which he 


devote at percent time to studies 
is registered. 

Endorsement of each student applicant by a voting 
member of the Institute is required 


the Board of 


The application 


is then submitted to Examiners for 
action 
The duration of student membership is contingent 


upon the following: 


1. Upon graduation the student member becomes 
eligible for admission to either the Associate Mem- 
ber grade or the Affiliate grade. If the fiscal year 
ends (April 30) within 6 months or less after the 
date of graduation, student membership may be 


continued for 1 additional fiscal year. 


2. Where the age of 21 has not been reached on, 
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or prior to, the date of graduation, student mem- 
bership can be renewed to the end of that fiscal 
year in which this age is attained. 


° 


3. In no case shall student membership extend be- 
yond a period of 7 years. 


Student members in good standing may be admitted 
to either the Associate Member grade or the Affiliate 
grade upon written request, certification of gradua- 
tion, and character report. 

Certification may be made by the Student Branch 
Counselor, an administrative officer of the school, 
or by the student, by means acceptable to the Board 
of Examiners. 


f. Student Transfers. A student member who is a 
graduate of an engineering or science curriculum 
approved by the Institute and who makes application 
for transfer to the Associate Member grade before 
expiration of his student membership shall be con 
sidered as having met the qualifications under 
C20.051 of the Constitution 


g. Merit. The Board of Examiners considers applica- 
tions solely upon their merits. 


h. Other Grades. An applicant for admission to the 
Institute, who in the judgment of the Board of Ex- 
aminers is not eligible for the grade applied for, but 
is eligible for admission to a lower grade, may be 
so notified and be given the opportunity of changing 
his application accordingly 


i. Objection to the admission or transfer of any 
candidate to any grade must be accompanied by rea- 
sons for such objection. All such statements are 
treated as confidential. 


j- Effective Date. The privileges attached to mem- 
bership in the Institute are not accorded to appli 
cants for admission until they have been duly elected, 
and have paid their entrance fees and current dues. 


B30.020 Terminations are effected as in C$0.020 
through C$0.025 


A member whose membership shall terminate for any 


cause has no right or interest in any property of the 
Institute or any claim or privilege in or against the 
Institute o1 pertaining thereto. 


B30.021 Resignations are effected as in C3$0.021 

Any resignations received by the Executive Secre- 
tary not later than June | of any year (September | 
in the case of members residing outside of the United 
States, Canada, and Mexico), may, at his discretion, 
be considered as having been received as of May 1 
preceding. A resignation received after June 1 (or 
September | for non-resident members) involves pay- 
ment of dues for that portion of the fiscal year end- 


ing with, and including, that month in which the 
resignation is received. 


B30.022 Expulsions are effected as in C30.022. 

A Fellow, Member, Associate Member, or Affiliate 
whose expulsion has been properly requested as set 
forth in C30.022, is notified in writing, mailed to his 
address of record in the Institute. He has the right 
to present a written reply and to appear for a hear- 
ing, in person or by duly authorized representative, 
before the Board of Directors, of which meeting he 
is notified at least 20 days in advance. Within 140 
days after such hearing, the Board of Directors shall 
finally consider the case and, if in the opinion of the 
Board of Directors the charges have been sustained, 
the accused may be expelled, or suspended for such 
period as the Board may determine, or he may be 
permitted to resign. 


B30.023 Suspensions are effected as in C30.023. 

Any member whose current year’s dues remain 
unpaid as of October 1, and who has been mailed 
Electrical Engineering for the months May through 
October, is removed from the publications mailing 
list. Upon subsequent payment of his dues, he will 
be restored to the publications mailing list and re- 
ceive all issues from that date on. Issues during this 
interval are considered forfeited; however, upon re- 
quest, they will be supplied if available. Any mem- 
ber remaining in arrears on the following May | 
is placed on the Suspended List, and is debarred 
from enjoying membership privileges until rein- 
stated. At the first meeting of the Board of Directors 
in the fiscal vear, the Executive Secretary submits 
to the Board of Directors a list of the delinquents, 
for its action thereon. 


B30.030 Reinstatements are effected as in C30.030 

Any applicant for readmission first pays a reentry 
fee, which shall be considered waived if the applicant 
had resigned in good standing. This reentry fee, which 
shall be considered as satisfying all past dues indebted- 
ness shown on the Institute’s records, is equal to one- 
half of the current rate of dues for the grade of read- 
mission. Upon satisfying the above, the applicant may 
be readmitted after review of his professional record 
by the Board of Examiners. The applicant then re- 
news his membership privileges after payment of pro 
rata dues for the year readmitted. 

Any applicant or member in good standing may at 
any time reinstate his original date of election or 
transfer by payment of dues at the currently prevail- 
ing rate of his grade of membership for the period of 
his lapsed membership. 

Retroactively paid years of membership in the Mem- 
ber grade shall not be considered as forming any part 
of the 10 consecutive years’ requirement for transfer 
to the grade of Fellow. 





B40.010 Entrance Fees. 


Entrance fees payable on admission to the Institute 
are as follows: 


Member erg ee 
Associate Member . . . . . $10 
Affiliate a a ae 


B40.011 Waiver of Entrance Fee may apply to ap- 
plications for admission from student members, grad- 
uate students, or from members of other engineering 
societies with whom there is an approved reciprocal 
agreement. 


a. A student member, upon admission to the In 
stitute, is not required to pay the entrance fee 
when his application is submitted in accordance 
with B30.010. This applies to student members 
of reciprocating engineering societies, except that 
eligibility is restricted to those being admitted to 
the Associate Member or Affiliate grades. 


b. A Graduate Student in an institution having 
approved curricula is not required to pay the en- 
trance fee upon admission to the Associate Mem- 
ber grade, provided he holds a bachelor degree 
from a school similarly approved and was not a 





student member at the time he entered upon his 
graduate work. 


c. Agreement With ASME. A member of the 
American Society of Mechanical Engineers, upon 
admission to the Institute to an equivalent or 
lower grade, is not required to pay the entrance 
fee, provided a formal application is filed with all 
necessary qualifications set forth for the grade of 
membership applied for. 


d. Agreement With TEE. A Corporate Member or 
Graduate of the Institution of Electrical Engineers 
(Great Britain) in good standing is not required 
to pay the entrance fee for admission to an equiv- 
alent grade of membership in the American Insti- 
tute of Electrical Engineers provided the applicant 
has taken up permanent residence in the United 
States of America, and makes application within 
12 months following the established date of his 
permanent residence. 


e. Agreement with IRE. (Effective January 1, 
1961). A member of the Institute of Radio En- 
gineers, by virtue solely of his qualifications sub- 
AIEE in an 
equivalent grade of membership, up to but not 
Fellow, without payment of entrance 


mitted to that Society, may join 


including 
fee and the basis of equivalent grades shall be 


understood to be as follows: 


AlEI IRE 
Member 
Associate Member 
Affiliate 


Member 
Member 
Associate 


Senior 


B40.012 Transfer Fees 


a. Advancement in Grade of membership requires 


the payment of a transfer fee. This applies also to 
anyone seeking advancement in grade, when apply- 
ing from a reciprocating society. 


b. Transfer Fees payable upon advancement in 
membership grade are as follows: 

Affiliate to Associate Member Grade 

Associate Member to Member Grade 


B40.013 Annual Dues 


a. Persons Other Than Student Applicants elected 
after any portion of the fiscal year shall have ex- 
pired, shall pay dues pro rata for the unexpired 
months of that fiscal year. 


b. Annual Dues payable in advance at the begin- 
ning of each fiscal year, as defined in C70.070, are 
as follows 


Fellow 

Member eG 
Associate Member 
Affiliate 

Student Member 


c. The Executive Secretary shall each year send a 
notification accompanying the annual dues bill to 
each member who has paid dues for 35 years or 
who has reached the age of 70 after having paid 
dues for 30 years, that he is eligible for exemption 
from future annual dues and that his name has 
been enrolled upon the records as a “Member-for- 
Life.” Annual dues bills shall continue to be issued 
until the member concerned has indicated his ac- 
ceptance of exemption from the further payment 
of dues. 


d. Reduction of Dues is authorized for an Associ- 
ate Member or an Affiliate for his first 6 vears of 


membership which shall include any prior mem- 
bership in either grade or until he has attained 
the age of 30 years. His annual dues during this 
period are $15. 


e. A Reduced Annual Rate of $6 per year is au- 
thorized for a member who is a graduate student 
in an institution having approved curricula, pro- 
vided he is devoting not less than one-half of full 
time to graduate studies in the institution in which 
he is registered, and he furnishes the Institute each 
year with proper certification of his student status. 


f. Initial Student Member dues payable with ap- 
plication for enrollment are: 


1. Five dollars, if the application is filed at In- 
stitute Headquarters between February | and 


July 31, inclusive. 


2. Two and one-half dollars, if the application 
is filed at any other time. 


g. Renewals For Student Members are always for 
a full fiscal year, beginning May Il. 


h. Membership Dues for students who have been 
admitted to the Associate Member grade, or the 
Affiliate grade, are payable in advance and begin 
when the student membership expires. 


B40.014 Election Notification, accompanied by a 
statement of his entrance fee and dues, shall be 
mailed to each candidate by the Executive Secretary. 
A second notice of his indebtedness shall be mailed 
one month later to everv candidate remaining in 
arrears in the United States, Canada, or Mexico, and 
3 months later to other candidates. The Executive 
Secretary may, at his discretion, cancel the election 
of an applicant remaining in arrears $3 months after 
the mailing of the second notice. 


B40.015 Billing 


a. A bill for annual dues shall be mailed to each 
A minimum of three 
additional notices shall be sent to those remaining 
in arrears. The annual dues bill and each of the 
subsequent notices sent to those remaining in ar- 
Bylaws 


member on or about Mav 1. 


rears shall have abstracts of pertinent 
printed on the reverse side. 


b. The Executive Secretary shall each year, previ- 
ous to the mailing of bills for annual dues, select 
from the membership list the names of all Associ- 
ate Members and Affiliates whose period of reduced 
dues, as stipuated in B40.013d, shall have termi- 
nated by May 1 of that vear; and to such Asso- 
ciate Members and Affiliates mail bills for annual 
dues of $20 


c. The mailing of such bills or statements to his 
address of record in the Institute shall be consid- 
ered a valid notice of indebtedness. 


B40.016 Publication Charges 

a. Electrical Engineering 
1. Each member of the Institute and each stu- 
dent member is entitled to receive only at his 
regular Institute mailing address single copies of 


Electrical Engineering issues during the period 
covered by the payment of dues. 


2. The Executive Secretary is authorized to re- 
ceive from non-members prepaid annual sub- 
scriptions to Electrical Engineering at rate of 
$12.00 per year with such extra postage charge 


as may be required to cover mailing cost to 
d 5 
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B410.016 a 2 (cont.) 
all countries to which the bulk rate of postage 
does not apply. Single copies may be obtained, 
when available, at $1.50 each. All orders for 
less than a full year will be charged on this basis. 
\ discount of 25 percent will be allowed to col- 
libraries. Publishers and sub- 
scription agencies may be allowed a discount of 
25 percent on college and public library orders 
and 15 percent on all others. Non-member sub- 
scriptions are non-cancelable for portions of a 
year. 


lege and public 


3. The portion of annual dues that shall be 
deemed applicable to a subscription of Electrical 
Engineering shall be 50 percent of the annual 


non-member subscription rate. 


4. Student members may purchase replacement 
copies of Electrical Engineering, if available, at 
25 cents each where such copies are required 
to replace loss caused by failure to notify the 
Executive Secretary of change of mailing ad- 
dress) 


b. Bimonthly Publications 


Part I—Communication and Electronics 
Part II— Ipplications and Industry 


Part I11I—Power Apparatus and Systems 


1. Each member may subscribe to any one or all 
three of the Bimonthly publications, to be sent 
to his regular Institute mailing address, at the 
rate of $5.00 each, per year. Additional sub- 
scriptions by a member to any of these Bi- 
monthly publications may be obtained at the 
non-member rate of $8.00 each, per year. 


2. Each student member may elect to receive 
one of the Bimonthly publications at the rate of 
$1.00 per year. The other two are also available 
to student members at the rate of $2.50 each, 
per year. 


3. The Executive Secretary is authorized to re- 
ceive from non-members prepaid subscriptions 
to one or more of the three Bimonthly publica- 
tions at the rate of $8.00 each, per year, with an 
extra postage charge sufficient to cover mailing 
costs to all countries to which the bulk rate of 
postage does not apply. A discount of 25 percent 
from the subscription price of $8.00 will be al- 
lowed to college and public libraries. Publishers 
and subscription agencies may be allowed a dis- 
count of 25 percent on college and public library 
subscriptions and 15 percent on all others. Single 
copies may be obtained, when available, at $1.50. 


c. Transactions 


Part I—Communication and Electronics 
Part Il—Applications and Industry 
Part I1l[—Power Apparatus and Systems 


1. Each member of the Institute and each stu- 
dent member is entitled to subscribe to one or 
two parts of the Transactions at the advance 
subscription rate of $4.00 each per year, or to 
all three parts at the rate of $10 per year, when 
mailed to his regular Institute mailing address. 


2. The Executive Secretary is authorized to re- 
ceive from non-members advance subscriptions 
to one of the parts of the Transactions at the 
rate of $8.00 per year, two parts at the rate of 
$15.00 per year, and three parts at the rate of 
$20.00 per vear, with such extra postage charge 
as may be required to cover the mailing cost to 
all countries to which the bulk rate of postage 
does not apply. Discounts of 25 percent from 
these prices may be allowed to college and pub- 
lic libraries whether orders are placed directly 
or through subscription agencies; and of 15 per- 
cent to publishers and subscription agencies for 
other than college and public library subscrip- 
tions. 





B60.010 Nominations. Officers of the Institute, as de- 
fined in C50.010, are nominated and elected for terms 


as specified in C50.020, in accordance with the follow- 


ing procedures 

The Nominating Committee is made up of repre- 
sentatives of the Districts, Technical Divisions, and 
Board of Directors, as specified in C60.010, C60.011, 
C60.012, and C60.015 


B60.011 District Members of Nominating Committee. 
Each District has one representative on the Nomi- 
nating Committee. During September of each year, 
the Secretary of the Nominating Committee shall 
notify the Chairman and Secretary of the Executive 
Committee of each District that, by December 15 of 
that year, each District should select a representative 
to serve as a member of the AIEE Nominating Com- 
mittee, and an alternate to serve if the representative 
is unable to attend the meeting of the Nominating 
Committee 


B60.012 Technical Division Members of Nominating 
Committee. During September of each year, the Sec 
retary of the Nominating Committee shall notify 
the Chairman and Secretary of each Technical Di 
vision that, by December 15 of that year, each Tech- 
nical Division should select a representative to serve 
as a member of the AIEE Nominating Committee, 
and an alternate to serve if the representative is 
unable to attend the meeting of the Nominating 
Committee. 


B60.014 Secretary of Nominating Committee is as 
defined in C60.014 


B60.020 Procedure for Nominations. The Secretary of 
the Nominating Committee shall give the members not 
less than 10 days’ notice of the first meeting of the 
Committee, which shall be held not later than Febru- 
ary 15. At this meeting, the Committee shall elect a 
Chairman and shall proceed to make up a ticket of 
Nominees for the offices to be filled at the next election. 

During September of each vear, the Secretary of the 
Committee shall notifv the 
groups that nominations, as designated, should be re- 
ceived by the Secretary of the Nominating Committee 
by December 15th of that year: 


Nominating following 


a. The Chairman and Secretary of the Executive 
Committee of each District, in which there will be 
during the year a vacancy in the office of District 
Vice-President, a District Vice- 
President, made by the District Executive Committee; 


nomination for a 


b. The Chairman and Secretary of each Technical 
Division, in which there will be during the year a 
vacancy in the office of Technical Vice-President, 
a nomination for a Technical Vice-President, made 
by the Technical Division Committee; 


c. The Chairman and Secretary of each Department, 
in which there will be during the year a vacancy in 
the office of Department Director, a nomination for 
Department Director made by the Department. 





B60.022 Independent Nominations. Additional nomi- 
nations for anv ofhice may be made in accordance 
with C60.020. Petitions, proposing the names of can- 
didates as independent nominations for the various 
offices to be filled at the ensuing election, in accord- 
ance with C60.020, shall be received by the Executive 
later than March 15 of 
These nominations shall be included on the ballot 


Secretary not each year. 


if such candidates are eligible. 


B60.023 Emergency Resulting from Death or Incapac- 
ity of President-Nominee, the President-Elect, or 
the President. In the event of death or incapacity of 
the President-Nominee, President-Elect, or President, 
a vacancy exists in such office, 
Board of 


it will be assumed that 
which will be filled by the action of the 
Directors. 


B60.030 Ballots. On or before April 15 of each year, the 
Executive Secretary shall mail to all qualified voters an 
official which are to be listed all eligible 
nominated as provided in C60.020. The 
candidates of the Nominating Committee shall be ap- 


ballot on 


candidates 


propriately designated as such. Any nominee may, prior 
to the printing of the ballots, withdraw his name by 
written request to the Executive Secretary, whereupon 
that fact the ballot 
the slate of 
ballot, 
and having a reference to the biographies of the candi 


shall be 


shall be suitably indicated upon 

In the event of no contest for any office 
the Nominating Committee, in the form of a 
dates in Electrical Engineering, mailed to the 


voting members 


B60.031 Methods for Balloting. The voting for each 
that 
office as printed on the ballot. When there is a con- 


office shall be restricted to the nominees for 
office 
by an envelope on which shall be printed the title of 
the Institute, the name and address of the Executive 
Secretary, and the words, “Official Voting Envelope 
3allot Only.” The names of the nomi- 
written, printed, or otherwise marked 


test for any the ballot shall be accompanied 


Enclosing a 
nees shall be 
on a single ticket or ballot, which shall be enclosed 
unmarked, and unidentified 
velope of any suitable character, which shall in turn 


in a sealed inner en- 


be enclosed either in the “Official Voting Envelope” 
(received from the Executive Secretary), or any other 
envelope, marked on its face, ‘“Non-Official Voting 
Envelope—Enclosing a Ballot Only.” The outer en- 
velope of either class shall be identified by the name 
of the sender, shall be sealed, and in order to be 
shall reach the Executive Secretary not 
later than the first day of June. 


counted, 


B60.040 Tellers Committee Appointment. The Presi- 
dent, during the month of May, shall appoint, subject 
to the approval of the Board of Directors, a Tellers 
This Committee shall be selected from 
Members of the Board of Directors, 
members of the Nominating Committee or their alter- 
nominee appearing on the ballot, or 
petitioners of a nominee, are ineligible to act as tellers. 
Other appointees as tellers are authorized by written 
petition delivered to the Executive Secretary on or 
before the first day of May. A minimum of 20 signa- 
tures of voting members is required. A petitioner is 
eligible to sign only one petition. Each signer shall 
have the qualifications of a teller. 


Committee. 
voting members 


nates, or any 


B60.041 Tellers Committee Report. The Tellers Com- 
shall meet at the office of the Institute as 
soon after the first day of June as possible and _ pre- 
pare an Election Report; one copy filed with the 
Executive Secretary, the other copy 
man of the Tellers Committee and kept sealed until 
presented to the presiding officer of the ensuing 
Annual Meeting. In the absence of the Chairman of 
the Committee, the Executive Secretary will present 
his copy of the Election Report. The Tellers’ Election 
Report shall give the sum total of the ballots re- 
ceived, and shall designate this total as a vote for 
the entire slate of officers where there are no alter- 
native candidates. Only in the case of a contest shall 
an individual count be made. The presiding officer 
at the Annual Meeting shall cause the report to be 


mittee 


with the Chair 


‘ 
read, and shall declare those duly elected in accord- 
ance with the results of the vote as presented in the 
report. 





The Executive Committee shall consist of the 
C70.020, the chairmen of the 
Committee and Finance 
members of the Board of 
Directors selected by the President 


B70.020 
officers mentioned in 


Planning and Coordination 


Committee, and two other 


B70.050 Executive Secretary 


B70.051 Under the direction of the President and 
Board of Directors, the Executive Secretary serves as 
the executive officer of the Institute. As such, he 
exercises direct supervision and authority over, and 
is responsible for engaging and directing all per- 
sonnel employed in providing Institute Services to 
Departments, Committees, and the membership. 


70.052 He acts as Secretary to the Board of Di- 
rectors, the Executive Committee, the Planning and 
Coordination Committee, and the Nominating Com- 
mittee, and all business meetings of the Institute, 
participating in the deliberations without vote. 


B70.053 He is responsible for the maintenance of the 
records and accounts of the Institute, and for all 
official correspondence pertaining to them. 


B70.054 He is responsible for the collection of all funds 
due the Institute and their allocation under author- 


ization of the Board of Directors and supervision by 
the Finance Committee and the Treasurer. 


B70.055 As authorized by the Board of Directors, and 
under the direction of the Finance Committee, the 
Executive Secretary certifies to the appropriateness 
and correctness of all bills submitted for payment 
from funds of the Institute. 


B70.056 He is custodian of the quarters, property, 
and equipment owned and used in conducting the 
business of the Institute. 


B70.057 He attends such meetings of the Institute, 
its units, and related bodies as may be required in 
the discharge of his duties. 


B70.058 He makes such reports to the Board of Di- 
rectors as may be required by the Board. 


B70.060 Treasurer 


B70.061 Reports to the Board of Directors on the 
receipts and expenditures; 


a. As an Annual Financial Report 


b. As a Cash Statement 
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B70.062 Reports to the Board of Directors on the 
financial affairs in the form of a balance sheet at 
least four times a year. 


B70.063 Reviews the deposit records of moneys as re- 
ported by the Executive Secretary. 


B70.064 Approves the expenditures of moneys as 
recommended by the Finance Committee. 


B70.065 Advises on the over-all financial program of 
the Institute, including the budget. 


B70.066 Acts ex-officio as an officer of the Volta Fund, 
with authority for control of investments. 





B80.010 Organization. The activities of the Institute 
are carried on through departmental and _ regional 
organizations. The departmental functions are divided 
among boards, committees, and representatives, grouped 
into Divisions and Departments, with the assistance of 
the Headquarters Staff under the direction of the Ex- 
ecutive Secretary. The regional functions are distrib- 
uted among Districts, Sections, Subsections, Branches, 
and Chapters. The organization and functions are set 
forth in these Bylaws. A general description of these 
various units is as follows: 


B80.020 Districts. The territory of the United States, 
Canada, and Mexico is divided into Districts. The 
boundaries, as defined in these Bylaws are established 
by the Board of Directors. Each is represented on the 
Board of Directors by a District Vice-President who 


B80.022 District Executive Committee. Each District 
has a District Executive Committee, the composition 
and operation of which are as follows: 


a. Composition. The District Executive Committee 
consists of the District Vice-President, the District 
Secretary, the Chairman and one other representa- 
tive from each Section, the Chairman of the Dis- 
trict Prize Papers Committee, the Chairman of the 
District Student Activities Committee, the District 
Representatives of the Membership Committee, 


appoints a District Secretary. Each has a District Ex- 
ecutive Committee, the composition, duties, and meet- 
ings of which are prescribed in these Bylaws. 


B80.021 There are Fifteen Geographical Districts, 
numbered and named as follows: 
1. Empire 9. Northwest 
Middle Eastern 10. Canada 
- Metropolitan 11. East Central 
New York 12. North Eastern 
. South East 13. South Central 
. Great Lakes 14. Allegheny-— 
North Central Ohio Valley 
. Mid-America 15. Southwest 
Pacific 
The territory covered by each of the 15 Districts 
shall be as in the accompanying map. 


Sections Committee, and Technical Operations 
Department, the Past District Vice-President (first 
meeting only), and the Chairman of each Subsec- 
tion (at the invitation of the District Vice-Presi- 


dent). 


b. Appointments. The District Vice-President ap- 
points the District Secretary and the Chairman of 
the District Prize Papers Committee. The District 
Representatives of the Membership Committee, 
Sections Committee, and Technical Operations 





Department are appointed by the District Vice 
President with the approval of the committee o1 
Department concerned. The Chairman of the Dis 
trict Student Activities Committee is selected by 
the Branch Counselors of the District. 

The District Vice-President appoints alternates 
from the cognizant Department or committee for 
the Chairman of the District Prize Paper Commit- 
tee and the District Representatives of the Mem- 
bership Committee, Sections Committee, and T ech- 
nical Operations Department and approves alter 
nates designated by the Sections for the Section 
Chairmen and other Section Representatives at- 
tending District Executive Committee meetings. 


c. Meetings. There is one designated meeting of 
the District Executive Committee each year at the 
call of the District Vice-President. A second meet- 
ing may be held if considered desirable by the 
District Vice-President and the District Executive 
Committee. Not more than one travel allowance 
will be paid each year to those attending District 
Executive Committee meetings. 


d. Travel Allowance. All members attending the 
designated District Executive Committee meeting 
receive travel allowance based on such rate per 
mile one way, from place of residence to meeting 
place, as is established by the Board of Directors. 
e. Voting Privilege. The District Vice-President, 
the past District Vice-President, the District Secre- 
tary, the Chairman of the District Student Activ- 
ities Committee, and the Chairman and one other 
representative of each Section are entitled to vote. 
The past District Vice-President is a voting mem- 
ber only at the first meeting of the District Ex- 
ecutive Committee in the new administration. 


f. The District Vice-President shall visit Sections 
and Student Branches within the District, with 
responsibilities as described in the District Opera- 
tions Guide. 


B80.023 Student Activities. 


a. Cooperation Among Student Branches. In each 
District having three or more Branches, there is a 
District Student Activities Committee to facilitate 
cooperation among the Branches. 


b. This District Student Activities Committee 
comprises the District Vice-President, District Sec- 
retary, and all the Student Branch Counselors in 
the District. 


c. This Committee elects a Chairman from among 
the Counselors, not later than May 15, and trans- 
mits his name to Institute Headquarters. 


d. These Chairmen are responsible to the officers 
of the Institute and to the Student Branches Com- 
mittee, of which they become ex-officio members, 
for the conduct of student affairs within their 
respective Districts. 


B80.030 Sections. The territorial limits for the forma- 
tion of Sections are confined to the United States, 
Canada, and Mexico. All members having mailing ad- 
dresses in the territory of a Section belong to that 
Section only. 


a. A petition for the formation of a Section shall be 
signed, on a form provided by Institute Head- 
quarters, by not less than 50 members residing 
within the territorial limits thereinafter prescribed. 
The Board of Directors may decline to authorize the 
formation of a Section when in its judgment such 
an organization would not be compatible with the 
interests of the Institute. 


b. In the initial Section organization, only petitioners 
have the right to vote. 


c. A Section is known as: The (name of place) Sec- 
tion of the American Institute of Electrical Engineers. 


d. Each Section is represented at the Conference of 
Section Delegates by one official delegate. 


e. Any Section may adopt for its own government 
such Bylaws, to be known as “Section Bylaws,” as it 
may find expedient, provided that no_ provision 
thereof is incompatible with the Constitution or the 
Bylaws of the Institute. 


f. In addition to Institute members, Section Bylaws 
may provide that other persons interested in engi- 
neering may be admitted to membership in the Sec- 
tion. These members may have all the Section privi- 
leges except those of voting and holding office. 


g. A Section whose membership has become 30 or 
less as of August 1, or a Section which shall have 
held less than four meetings in any fiscal year (May 
1 through April 30), shall be formally advised by 
the Executive Secretary that, if within the next year 
this situation has not been materially improved, 


Such Section shall become a Subsection (or Division), 


effective October 1. The District Vice-President shall 
recommend to the Sections Committee the Section to 
which the Subsection (or Division) shall be assigned. 


h. The Board of Directors may at any time termi- 
nate the existence of any Section when in its judg- 
ment the interests of the Institute make such action 
desirable. 


B80.031 Subsections. A Section may form one or more 
Subsections within its territory, as follows: 


a. A Section may establish Subsections (or Divi 
sions) in geographical areas within its assigned 
area. The Section is responsible for the operation 
of such Subsections for Divisions) in accordance 
with regulations established by the Section. 


b. A Petition to form a Subsection (or Division) is 
presented to the Section by the intesested group, 
numbering not less than 15 members. 


c. Approval. Establishment of the Subsection (or 
Division) must receive approval in turn from the 
Section, the District Representative of the Sections 
Committee, the District Vice-President, and the 
Chairman of the Sections Committee. 


d. Notification. The Chairman of the Sections 
Committee shall notify Headquarters and all other 
interested persons of the final approval of the 
formation of the Subsection (or Division) and the 
date (first of the month) of organization as de- 
termined by the District Vice-President. 


e. Termination. A Subsection (or Division) whose 
membersh?p has become ten or less on August I, 
or has held less than four meetings in a full fiscal 
year of operation, shall lose its status, and the 
allotment from Headquarters to the Section for 
the maintenance of such Subsection (or Division) 
shall be discontinued. 


B80.032 The Sections may hold meetings at such 
times and places as may be determined by their of- 
ficers, for the purpose of carrying on their work. 


a. The principal work of a Section is the holding 
of regular meetings for the presentation and dis- 
cussion of papers on matters relating to electricity, 
and to the allied arts and sciences. No action 
which may purport to represent the policy or 
organization of the Institute;-er of any Section, 
shall be published or communicated to any party 
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ORGANIZATION or parties who are not members of the Institute, allotment; also an allotment of $100 to the Sec- 
(CONT.) without the approval of the Institute, unless ac- tion for each of its Subsections holding regularly 
companied by a statement to the effect that as the scheduled meetings. 
AIEE is an international organization, the opinions 
= i 2. Allotment per Member: One dollar and thirty 
or recommendations expressed represent only the : " 
. Aer cents each for Fellows and Members, and $1.00 
views of the individual members of the * ae ad 
deithie each for other members within the Section’s 
; jurisdiction who have paid their Institute mem- 
bership dues on or before October 31, excluding 
other local engineering organizations in the hold- Members-for-Life and Honorary Members. 
ing of joint meetings, and may invite members of 
such organizations to its meetings. 


b. A Section of the Institute may cooperate with 


3. Additional Amount: An additional amount is 
allowed for a larger number of regularly sched- 
uled Section, Subsection, and Technical Group 
meetings held during the preceding fiscal year 
torial assignments for the establishment of new (ending April 30), as follows: 
Sections or reassignment of Section territories is sub- ’ = ; ‘ 

. ; “+e 12 to 17 meetings, $50 

ject to the concurrence of the Sections and District ; ps ae, 

ce ‘ 18 to 23 meetings, $100 
Vice-Presidents involved, and the Sections Commit- ; ; Fb an 
‘7 24 to 29 meetings, $150 

7 . 

30 or more meetings, $200* 

B80.034 The Chairman and Secretary of each Section The Treasurer and Executive Secretary of the 
are elected for the term of one year, beginning en Institute shall forward in October of each year, to 
the date specified in the Bylaws of the Section. The the Secretary of each Section, the amount to which 
Bylaws of the Section determine whether or not each Section is entitled under this Bylaw. 
these officers are eligible for re-election. 


B380.033 Lhe territory of a Section is defined, wher- 
ever practical, by county line boundaries. Terri- 


*For a trial period the Board of Directors, on June 28, 
1957, approved an extension of this payment schedule as 
follows 


B80.035 Section Meetings 


OCTOBER 


1960 


a. Only formal papers are designated as papers 
in these Bylaws. Section officers should endeavor to 
include a number of formal papers in each year’s 
program, so that, through publication in Electrical 
Engineering, a substantial number of high quality 
Section papers may be made available to the whole 
membership 


b. Section and Branch officers are responsible to 
the Institute for all Section and Branch papers 
and any recorded discussion of them 


c. Such papers are not released for publication in 
advance of presentation and, except as news items, 
the name of the Institute shall not be used in 
connection with their publication unless author- 
ized by the Publications Department 


d. Section and Branch officers should make a rea- 
sonable effort to obtain the manuscripts of papers 
at the time of presentation, and these should be 
forwarded promptly to the Executive Secretary, 
with such recommendations as the Section and 
Branch officers wish to make with reference to 
publication. 


e. Except as a news item, the name of the Institute 
shall not be used in connection with the publica- 
tion, elsewhere than in Electrical Engineering, 
of subject matter presented as an informal talk 
before a Section or Branch meeting 


f. Where publication in Transactions of Sec- 
tion or Branch papers by nonmembers of the Insti- 
tute is involved, approvals shall be obtained in 
accordance with B90.050. 


B80.036 Section Finance 


a. Each Section conducts its affairs in such a man- 
ner as to require for its maintenance only such 
financial support by the Institute as is consistent 
with the activities carried on by that Section. Ex- 
cept upon the request of a Section stating specific 
reasons therefor, and with the approval of the 
Sections and Finance Committees, the appropria- 
tion to any Section of Institute funds during any 
year shall not exceed in the aggregate a sum to be 
determined as follows: 


1. Basic Allotment: Two-hundred dollars basic 


30 to 35 meetings, $200 
36 to 41 meetings, $250 
42 to 47 meetings, $300 
48 or more meetings, $350 


refund of the entrance and transfer fees to the Sections 


from which the applications originated. 
B80.037 Section Delegates 


Each Section is represented at the Conference of 
Section Delegates, by one official delegate. 


a. The Section Delegates attending the Summer 
General Meeting shall be voting members of the 
Institute. The official delegate is the incoming 
Chairman, Chairman-Elect, or newly installed 
Chairman of the Section, or an alternate who is 
an elected officer of the Section for the coming 
year. The duties of these delegates are as follows: 


1. To attend such meetings of the Sections Com- 
mittee and Conference of Section Delegates as 
may be held during the Summer General Meet- 
ing. 

2. To exchange views and experiences in con- 
nection with activities and management of 
Sections and to make recommendations of an 
advisory nature upon such matters to the Sec- 
tions Committee. 


§. To exchange and discuss ideas regarding sub- 
jects for inclusion in technical programs of 
future Section meetings. 


4. To advise the Chairman of the Sections 
Committee at least 60 days in advance of the 
Summer General Meeting of questions of interest 
to the Institute Sections which, in their opinion, 
should be discussed by the delegates at the meet- 
ings of the Sections Committee during the 
General Meeting. The Chairman of the Sections 
Committee shall appoint a subcommittee, con- 
sisting of the Chairman of the Sections Com- 
mittee and three other members of the Sections 
Committee, who shall prepare in advance of the 
Summer General Meeting a program of such 
questions for discussion. 


b. Past Chairmen, incumbent Chairmen, or Chair- 
men-Elect of Sections, if in attendance at the 





General Meetings, shall have the privilege of at- 
tending all meetings of the Sections Committee, 
but at the Conference of Section Delegates, only 
the official delegate is entitled to vote. 


c. The expenditures for transportation of Section 
Delegates, and for all other committees or activities 
for which such appropriations are provided by the 
Board of Directors, shall be paid from the Institute 
Treasury at such rate per mile one way, from the 
place of residence to the meeting place, as may 
from time to time be determined by the Board of 
Directors. 


B80.040 Overseas Chapters may be formed in any 
country outside the territorial limits specified in 
B80.030 for the formation of Sections, as prescribed in 
these Bylaws. 


a. A Petition for the formation of an Overseas Chap- 
ter shall be signed, on a form provided by the In- 
stitute Headquarters, by not less than ten members 
residing within the territorial limits requested or 
thereinafter prescribed. The Board of Directors 
reserves the right to decline the petition if, in its 
judgment, the proposed Overseas Chapter is not 
compatible with the interests of the Institute. 


b. The Overseas Chapter shall be known as the 
(name of place) Overseas Chapter of the American 
Institute of Electrical Engineers. 


c. The Overseas Chapter shall be self-supporting 
financially and conduet its affairs without financial 
assistance from the Institute. The Institute shall not 
be held liable for any indebtedness incurred by an 
Overseas Chapter. 


d. Travel allowance cannot be approved nor shall 
any be allotted to any officer, delegate, or member 
of the Overseas Chapter in attendance at meetings, 
or in the performance of any duties. 


e. Observers from Overseas Chapters may attend the 
Section Delegates Conference at the Summer General 
Meeting of the Institute, but without voting privi- 
leges and without travel allowance. 


f. All Overseas Chapters shall be assigned to District 
3 for administrative purposes. Any visits by ad- 
ministrative officers of District 3 or of the Institute 
to the Overseas Chapters shall be without travel 
allowance unless granted by special action of the 
Board of Directors. 


g. Overseas Chapters may be dissolved by action of 
the Board of Directors when, in its judgment, the 
Chapter is no longer serving the ideals and aims of 
the Institute 


B80.050 Student Branches may be formed at educa- 
tional institutions where engineering or science cur- 
ricula permit student membership. 


a. Request for establishment of a Student Branch is 
by a voting member of the Institute who is also a 
member of the engineering or science faculty of the 
institution where the Student Branch is to be located. 


b. Establishment of the Student Branch must receive 
approval of the District Vice-President whose juris- 
diction is involved and the Chairman of the Student 
Branches Committee. 


c. The Student Branch shall be organized under the 
designation (name of institution) Student Branch of 
the American Institute of Electrical Engineers. 


d. A Student Branch may be terminated wherever 


the activitv, or lack of activity, does not serve the 
interests of the Institute. 


e. Dual Student Branches are permissible where the 
activities of day students are independent from those 
of the evening students. One is designated as the 
Day Student Branch and the other, the Evening 
Student Branch. 


B80.051 Student Branch Organization. The Student 
Branch organizes by the election or appointment of 
an Executive Committee. 


a. The Executive Committee consists of any suit- 
able number of persons chosen from among the 
student members of the Institute. 


b. Each Student Branch has a Counselor who is a 
voting member of the Institute and is selected from 
the engineering or science faculty of the institution 
involved. 


c. The Branch nominates an eligible Counselor 
to the District Vice-President on or before March 1 
of each year. 


d. The appointment of the Counselor is made by 
the District Vice-President after consultation with 
the Student Branch officers or the school depart- 
ment head or both. 


e. The date limit for the appointment of all 
Counselors is April 1. In the event any Student 
Branch has failed to submit a nomination by this 
date, the District Vice-President proceeds with his 
own selection and notifies the Student Branch and 
the appointee of the action taken. 


f. Each year, the District Vice-President notifies 
Institute Headquarters of all Counselor appoint- 
ments. 


g- The appointment of Counselors is for one year 
and begins the following August I. 


h. Counselors are eligible for reappointment from 
vear to year. 


B80.052 The Office of Counselor. Counselors are re- 
sponsible to the District Vice-President for the con- 
duct of their respective Student Branches. 


a. The Counselor acts jointly with the duly ap- 
pointed Counselors of other national engineering 
societies in matters affecting the Student Branch 
and the welfare of its members. 


B80.053 Student Branch Operation. Reports of the 
proceedings at each Student Branch meeting are 
made promptly by the Branch Secretary to the Stu- 
dent Branch Coordinator, with a copy to the Chair- 
man of the Student Branches Committee and copies 
to other officers as may be instructed. 


a. Non-member students of the institution where 
a Student Branch is established may attend the 
Student Branch meetings under such conditions 
as may be prescribed by the Student Branch. 


B80.054 Joint Student Branches. A Student Branch 
established by the American Institute of Electrical 
Engineers may be jointly associated with Branches of 
approved national engineering societies having 
similar requirements and interests. A Student Branch 
operating jointly in this manner is called a Joint 
Student Branch. 


a. The initial organization consists of at least 10 
members, of which at least 25 percent are student 
members of the American Institute of Electrical 
Engineers. 
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b. The Chairman of a Joint Student Branch shall 

be a student member of the American Institute of 

Electrical Engineers.* 
1. A student selected to serve as Chairman of a Joint 
Student Branch is required to belong to both societies, but is 
required to pay dues in only one. If he is a member of only 
one society at the time of election as Chairman, his applica- 
tion for membership in the other society without dues for 
one year will be endorsed by the Counselor of AIEE or the 
Representative of the approved national engineering society. 
If he is a member of both societies at the time of election, 
upon application to either society, endorsed by both the 
Counselor of AIEE and the Representative of the approved 
national engineering society, he will be given a refund of his 
student dues in that society for the current year 


c. Societies approved for the purpose of this co- 
operation in engineering education are: American 
Society of Civil Engineers, American Society of 
Mechanical Engineers, American Institute of Min- 
ing Metallurgical and Petroleum Engineers, 
American Institute of Chemical Engineers, Insti- 
tute of Radio Engineers, together with other 
national engineering societies as may be approved 
from time to time as having similar requirements 


and interests 


d. Admission privileges are extended to those stu- 
dent members of the associated engineering so- 
cicties enrolled in the Joint Student Branch as set 
forth in B30.010 and B40.011. 


B80.060 The Standing Committees of the Institute are 
appointed by the President. In order to facilitate the 
administrative duties of the Board of Directors, the 
over-all operational functions of the Institute are 
divided into Departments to which certain standing 
committees and activities are delegated for combined 
Supervision. 


a. The authorized standing committees include those 
referred to in the Constitution, and their positions 
in the organization chain are as follows 


Responsible Directly to the Board of Directors 
Executive Committee 
Finance Committee 
Honors Advisory Committee 
Constitution and Bylaws Committee 
Planning and Coordination Committee 
Intersociety Relations Committee 
All Departments 


De partments 


General Administration Department 
Membership Committee 
Public Relations Committee 
Sections Committee 
Student Branches Committee 
Transfers Committee 


Professional Development and Recognition 
Department 
Board of Examiners 
Fdison Medal Committee 
Education Committee 
Fortescue Fellowship Committee 
Lamme Medal Committee 
Management Committee 
Members-for-Life Fund Committee 
Prize Awards Committee 
Professional Conduct Committee 
Recognition Awards Committee 
Registration of Engineers Committee 
Volta Scholarship Trustees 


Publications Department 
Educational Publications Committee 
Periodicals and Transactions Committee 
Special Publications Committee 


Technical Operations Department 
General Committees 
Technical Divisions 
New Technical Activities Committee 
Research Committee 
Safety Committee 
Standards Committee 


b. General Information Regarding Standing Com- 
mittces 


1. In accordance with this organizational arrange- 
ment, each committee is responsible to the next 
higher committee or group in the organization 
chain. However, this organization procedure shall 
not prevent any committee or group from bring- 
ing any matter, which it considers to be in the 
best interests of the Institute, directly to the atten- 
tion of the Board of Directors 


2. The President designates the Chairman of each 
committee or group and, with the advice and 
counsel of the Chairman, appoints the member- 
ship of cach committee. The Chairman selects a 
Vice-Chairman and a Secretary of his committee. 
Additional members may be appointed to any 
committee by the President or the Board of 
Directors 


3. A yearly report of the activities is made by 
each committee or group and submitted to the 
Executive Secretary near the close of the fiscal 


year. 


4. A budget is prepared each year by cach com- 
mittee, prior to March 15, of the income and 
expenses as may appear, in connection with its 
plans and programs for the ensuing year. Budgets 
are submitted in accordance with organization 
procedure, to the Finance Committee for collation 
and ultimate presentation to the Board of Di- 
rectors for approval. 


5. The expenditures of the Institute are regulated 
by annual appropriations and the expenditures of 
the committees shall not exceed their appropria- 
tions under any circumstances, without first ob- 
taining proper approval. This applies to standing 
committees and special committees where their du- 
ties require expenditures. 


c. Composition and Duties of Standing Committees 
Responsible Directly to the Board of Directors. 


1. Executive Committee 
See B70.020 


2. Finance Committee. 


The Finance Committee consists of three members 
of the Board of Directors appointed by the Presi- 
dent and, in addition to the duties prescribed in 
the Constitution, exercises appropriate control of 
the payment of all bills, through authorized per- 
sonnel, and as authorized by the Board of Direc 
tors, directs the investment of momeys and all 
specific appropriations. It causes to be prepared for 
the information of the Board of Directors a budget 
of estimated receipts and expenditures for the en- 
suing year beginning May 1. It has the bank ac- 
counts and securities of the Institute examined 
prior to the annual financial statement made in the 
month of May, and certifies to their correctness. It 
employs a certified public accountant to audit the 
accounts at the close of each fiscal year. The Com- 
mittee serves to give general supervision of the 
arrangements, furnishings, and maintenance of the 
Institute Headquarters and its historical relics, 


paintings, and works of art. 
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3. Honors Advisory Committee. 

The Honors Advisory Committee consists of six 
members of Fellow or Member grade, two ap- 
pointed each year by the Board of Directors upon 
nomination by the President, for a term of 3 years 
beginning August | of the year of appointment. 
This Committee is charged with the continuing 
function of reviewing potential nominees for 
Honorary Membership, including suggestions that 
may be received from the Board of Examiners and 
others, and recommending to the Board of Di- 
rectors candidates for election to Honorary Mem- 
bership. This Committee is not to be listed in the 
published list of standing committees. 


4. Constitution and Bylaws Committee. 

The Constitution and Bylaws Committee consists 
of five members and considers all matters relating 
to the Constitution and Bylaws of the Institute, 
also all other matters referred to it by the Board 
of Directors, the President, or the Executive Secre- 
tary The Committee makes reports and recom- 
mendations to the Board of Directors for action 
thereon and may consult legal and_ technical 
counsel with reference to any question before it. 
At least one member of the Committee shall be 
a member of the Board of Directors. 


5. Planning and Coordination Committee. 

The Planning and Coordination Committee in- 
cludes in its membership the Department Chair- 
men, and members-at-large at the discretion of the 
President. Its Chairman shall be a member of the 
Board of Directors, and its Secretary is the Execu- 
tive Secretary of the Institute. Its responsibilities 
include the following: 


The Committee develops broad, long range 
plans and programs for the Institute, recom- 
mends methods for implementation of specific 
plans when adopted, and evaluates the progress 
and results of execution of these plans and their 
related functions. 


It provides coordination among Departments 
as required, and initiates committees for special 
investigation wherever it seems investigation can- 
not be properly handled by existing organiza- 


tions. 


It considers and advises on all questions aris- 
ing with reference to Institute activities of all 
types, particularly those in which uncertainty, 
difference of opinion, actual conflict, or dupli- 
cation may appear to exist, whether referred to 
it by the Board of Directors or otherwise com- 
ing to its attention. 
6. Intersociety Relations Committee. 
The Intersociety Relations Committee consists of 
nine members appointed by the President. The 
terms of appointment of one-third of the members 
expire at the close of each administrative year. 
(Experience with the major federation and inter- 
society groups should, to the extent feasible, be 
represented in the membership of the committee.) 
The Chairman for each administrative year is des- 
ignated by the President for that year. The Com- 
mittee organizes as necessary to effectuate its as- 
signed responsibilities 
The Committee reports to the Board and is re- 
sponsible for the following: 


Advising the Board on matters of policy with 
respect to current intersociety affairs. 
Representing the Institute in negotiations of new 
intersociety relations. 


Formulating methods for the application of In- 
stitute policy to intersociety problems. 
Promoting the implementation of Institute poli- 
cies and programs in the field of intersociety 
relations. 

Carrying out any related activity assigned to the 
Committee by the Board of Directors. 


d. Composition and Duties of Departments Respon- 
sible Directly to the Board of Directors. 


1. General Administration Department. 

The General Administration Department includes 
in its membership a Director as Chairman, the 
District Vice-Presidents, the Chairmen of the Mem- 
bership Committee, Public Relations Committee, 
Sections Committee, Student Branches Committee, 
and Transfers Committee, and members-at-large at 
the discretion of the President. A Secretary is as- 
signed from the Headquarters Staff, as recom 
mended by the Executive Secretary. 


The Department is responsible for the activities 
of the Membership Committee, Public Relations 
Committee, Student Branches Committee, Sections 
Committee and its Technical Group Organization 
Subcommittee, and Transfers Committee; and for 
Intersociety Representatives to: 


AIEE-IRE Coordination Committee on Student 
Activities 

American Association for the Advancement of 
Science, Council 

Electrical Historical Foundation Board 

Engineers Joint Council, Board of Directors 

Library Board, United Engineering Trustees 

United Engineering Trustees 


It supervises the activities of its committees and 
groups, particularly in matters of coordination and 
execution of programs assigned to or developed 
by them; promotes continuous development of 
specific plans and programs which will enhance 
the activities of the Institute for the benefit and 
expansion of the membership; and supervises the 
execution of these plans and programs. 


It resolves all problems which come to its at- 
tention that may be solved within the policies 
established by the Board of Directors, and recom- 
mends personnel to the President for appointment 
as AIEE representatives. 


It appoints the related Intersociety Representa- 
tives, with the exception of Engineers Joint 
Council and United Engineering Trustees, which 
appointments will be made by the Board of Direc- 
tors upon nomination by the President, after con- 
sultation with the Department. 


2. Professional Development and Recognition De- 
partment. 

The Professional Development and Recognition 
Department includes in its membership a Director 
as Chairman, the Chairmen of the Board of Ex- 
aminers, Edison Medal Committee, Lamme Medal 
Committee, Fortescue Fellowship Committee, Pro- 
fessional Conduct Committee, Management Com- 
mittee, Education Committee, Recognition Awards 
Committee, Prize Awards Committee, Members-for- 
Life Fund Committee, Registration of Engineers 
Committee, and Volta Scholarship Trustees, and 
members-at-large at the discretion of the Presi- 
dent. 


The Department supervises the activities of 
those assigned committees as represented in the 
Department's membership and the activities of the 
Intersociety Representatives assigned to it. It is 
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responsible for continuing review of nominees for 
fellowships for post-graduate work and medals; and 
for carrying out the provisions of the Bylaws, Con- 
stitution, and Board Policy in the selection of 
recipients of fellowships and medals. 


It assists the Professional Conduct Committee 
in the function of formulating or revising a Code 
of Professional Conduct as the need arises, and as- 
sumes responsibility for the administration of the 
Code. 


It reviews investigations made by the Profes- 
sional Conduct Committee in connection with 
practices of any members which were believed to 
have been prejudicial to the welfare of the Insti- 
tute, the engineering profession, or of the com- 
munity, and endorses that committee’s findings to 
the Board, either approving the committee’s rec- 
ommendations or forming its own recommenda- 
tion. 


It has the responsibility of approving regula- 
tions and operating procedures for medal and 
award committees under its jurisdiction. 


It is responsible for the activities of the follow- 
ing Intersociety Representatives: 


Alfred Noble Prize Committee, ASCE 

Charles F. Kettering Board of Award 

Elmer A. Sperry Award Board 

Engineers’ Council for Professional Development 

General Electric Educational Fund Fellowship 
Committee 

Hoover Medal Board of Award 

John Fritz Medal Board of Award 

Marston Medal Board of Award 

National Bureau of Engineering Registration, 
Advisory Board 

National Council of State Boards of Engineering 
Examiners 

Washington Award Commission 


and appoints the related Intersociety Representa- 
tives, with the exception of the Engineers’ Coun- 
cil for Professional Development, the Hoover 
Medal Board of Award, and the John Fritz Medal 
Board of Award, which appointments will be made 
by the Board of Directors upon nomination by the 


President, after consultation with the Department. 


3. The Publications Department. 

The Publications Department includes in its mem- 
bership a Director as Chairman and at least eight 
members, appointed by the President, chosen to 
represent broadly the Institute activities in the 
fields of communication, electronics, general appli- 
cations, industry, power, education, and technical 
publications. 


Che Department includes: The Chairmen of the 
Educational Publications Committee, the Periodi- 
cals and Transactions Committee, the Special Pub- 
lications Committee, and members-at-large, at the 
discretion of the President. 


This Department has supervision of the monthly 
journal, Electrical Engineering, the Transactions, 
and other publications of the Institute, including 
the form, size, arrangement, etc., of these publica- 
tions; also decisions regarding the publication of 
papers, discussions, and all other matter available 
for publication, and the formulation and carrying 
out of plans for bringing into practice the policies 
regarding Institute publications that may be de- 
termined from time to time by the Board of Direc- 
tors. 


The Department appoints and supervises the 
activities of Intersociety Representatives as follows: 
AEC Advisory Committee on Industrial Informa- 
tion and Engineering Societies Monographs Com- 
mittee. 


4. Technical Operations Department. 

The Technical Operations Department has a Di- 
rector as Chairman, and a Secretariat assigned 
from the Headquarters Staff as recommended by 
the Executive Secretary. Included in the member- 
ship of the Department are two Vice-Chairmen, 
one past Chairman, members-at-large at the dis- 
cretion of the President, and, ex-officio, the Tech- 
nical Vice-Presidents, the Division chairmen, and 
the chairmen of standing committees assigned to 
the Department. 


Ihe Department supervises the technical af- 
fairs of the Institute and is responsible for the 
formulation of broad plans and programs designed 
to enhance the activities of the Divisions and tech- 
nical committees; and supervises the execution of 
plans and programs which may be assigned to or 
formulated by the Divisions and technical com- 
mittees. Also, it supervises the activities of the 
Intersociety Representatives assigned to it. 


It coordinates the activities of the Divisions and 
technical committees, approves the formulation 
of technical committees or the discharge of com- 
mittees no longer considered essential; and assigns 
to one Division the administrative jurisdiction of 
joint activities involving more than one Division. 


It coordinates the scopes of all technical com- 
mittees, coordinates joint activities with technical 
committees of other societies, and schedules Gen- 
eral and District Meetings and Special Technical 
Conferences. 


It coordinates Special Technical Conferences 
involving more than one Division, assigns to one 
Division the administrative jurisdiction of prepa- 
ration of Standards and Recommended Practices 
involving more than one Division; and determines 
the requirements of the Divisions and technical 
committees as to technical papers for guidance of 
the Publications Department in preparing the 
budget. 


It cooperates with the General and District 
Meeting Committees; arranges the programs for 
the technical sessions at General Meetings; formu- 
lates rules for the presentation and discussion of 
papers; and receives and handles reviews by the 
technical committees for all papers. 


It cooperates with Technical Discussion Groups 
which are established in local Sections by pro- 
viding technical guidance and encouragement. 


The General Committees include the following: 
Applied Automatic Techniques Committee 
District TOD Representatives Committee 
Man-Machine Integration Committee 
Nuclear Congress and Nucleonics Committee 


The Divisions include the following committees: 


Communication Division 
Broadcasting Committee 
Communication Switching Systems Committee 
Communication Theory Committee 
Data Communication Committee 
Radio Communication Systems Committee 
Space Communication Committee 
Telegraph Systems Committee 
Wire Communication Systems Committee 
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General Applications Division National Association of Corrosion Engineers, 


Aero-Space Transportation Committee Intersociety Committee on Corrosion 

Domestic and Commercial Applications Com- National Electronics Conference, Board of Di- 
mittee rectors 

Land Transportation Committee National Research Council Advisory Panels for 

Marine Transportation Committee National Bureau of Standards 

Production and Application of Light Com- National Research Council, Division of Engineer- 
mittee ing and Industrial Research 

Society of Plastics Engineers 

World Power Conference, United States National 
Committee 


Industry Division 
Chemical Industry Committee 
Electric Heating Committee 
Electric Welding Committee A Forum of Technical Committee Chairmen is 
Feedback Control Systems Committee held at least once each year. Its honorary presiding 
General Industry Applications Committee officer is the President. The Technical Operations 
Industrial Control Committee Department is responsible for the scheduling and 
Industrial Power Rectifiers Committee conduct of the Forum. Chairmen of general com- 
Industrial and Commercial Power Systems mittees having technical interests are invited, par- 
Committee ticularly if their committees might be involved in 
Machine Tool Industry Committee any discussions. Any action taken by the Forum is 
Metal Industry Committee purely advisory 
Mining Industry Committee 
Petroleum Industry Committee 
Rubber and Plastics Industries Committee 
Fextile Industry Committee 1. Membership Committee. 
The Membership Committee consists of one repre- 


e. Composition and Duties of Committees of Gen- 
eral Administration Department. 


Instrumentation Division 
Aero-Space Instrumentation Committee 
Electronic and High-Frequency Instruments 


sentative from each District and a suitable num- 
ber of other members, all appointed by the Presi- 
dent. 


Committee . 
This Committee brings the advantages of mem- 


Fundamental lectrical Standards Committee , 
‘ ' Electric soit oaba neces ain bership to the attention of desirable candidates for 


Indicating and Integrating Instruments Com- : 
S 5 6 admission to the Institute, through such measures 


mittee ° 
as it mav consider advisable to interest prospective 
Nuclear Instrumentation Committee 


: members who have the standing and qualifications 
Recording and Controlling Instrumentation 


specified for the various grades of membership. 
Under the general direction of the Chairman, the 
P District Representative may enlist the cooperation 
sscaingenseit of the Sections and Student Branches within his 
District in such work. 


Committee 
Special Instruments and Auxiliary Apparatus 


TFelemetering Committee 


Power Division 9 
2 


, 1 ( Public Relations Committee. 
nsulatec ondauctor ommiuttee ° » 

iy ‘ The Public Relations Committee consists of 6 or 
Power Generation Committee 


: . more members appointed by the President. ‘The 
Power System Communications Committee 


Committee prepares and disseminates information 
concerning the Institute and its activities, intended 
for distribution elsewhere than in the Institute's 
publications. It serves as an advisory body on all 


Protective Devices Committee 
Relays Committee 

Rotating Machinery Committee 
Substations Committee 


questions of Institute public relations. It cooper- 


Switchgear Committee 
- ates with other Institute committees and with 


System Engineeris ( mittee 
Pe a 'S . s_ atuieanannaens Section and Student Branch officers on the pub- 
ranstorme! ommiuttee - 
— 7 ‘ Cater , licity phases of their particular activities. 
Transmission and Distribution Committee 

3. Sections Committee. 


ience and Electronics Divisio ; 7 : . : 
: ¥ I 2 The Sections Committee consists of a minimum of 


Basic Sciences Committee , : 
; 20 members, appointed by the President, with 
Computing Devices Committee : 

7 each District represented by at least one member. 
Electrical Insulation Committee 


; : ; The Committee sponsors and is responsible for 
Electrical Techniques in Medicine and Biology 


the promotion of Section activities and the forma- 
tion of new Sections and recommends changes in 
Section territory assignments. The Committee con- 
fers with Section officers and it considers, investi- 
gates, and makes reports and recommendations for 
action on all matters regarding or involving the 
interest and welfare of the Sections or their rela- 

The Department is responsible for the appoint- tions with the Institute or other organizations. The 
ment and supervision of AIEE representation on Committee arranges for and holds an annual meet- 
the following intersociety activities: ing of the Section Delegates during the Summer 
General Meeting. 


Committee 
Electronics Committee 
Magnetic Amplifiers Committee 
Nucleonics Committee 
Semiconductor Rectifiers Committee 
Solid State Devices Committee 


American Automatic Control Council 
American Standards Association, Standards 4. Student Branches Committee. 

Council The Student Branches Committee consists of not 
Engineering Foundation Board less than 20 members. The Committee shall in- 
International Commission on Illumination, clude the Chairmen of the District Student Activi- 

Uniied States National Committee ties Committees, and other members-at-large ap- 
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pointed by the President. The Committee has the 
general supervision and management of the Stu- 
dent Branches of the Institute. The Student 
Branches Committee is also concerned with the 
problems of individual student members having 
no Student Branch affiliation. The Committee con- 
fers with the Student Branch officers and it con- 
siders, investigates, and makes reports and recom- 
mendations upon all matters regarding or involv- 
ing the interests and the welfare of Student 
Branches and students, or the relations between 
these organizations and the Institute. 


5. Transfers Committee. 

The Transfers Committee consists of a Chairman, 
a Vice-Chairman, a Secretary, members-at-large, 
and representatives from each District, all ap- 
pointed by the President. This Committee encour- 
ages the Sections to establish and maintain in con- 
tinuous operation their own local committees on 
transfers. The Committee prepares, with the ap- 
proval of the Board of Examiners, a guide for use 
by the Sections’ committees on transfers and other 
interested parties on the procedure to be followed 
for proposing transfers to Fellow grade. The Com- 
mittee also prepares a guide for the functioning of 
the Sections’ committees on transfers, for the pur- 
pose of encouraging and assisting eligible Affiliates 
and Associate Members in transfers to higher 
grades of membership. 


f. Composition and Duties of Committees of Profes- 
sional Development and Recognition Department. 


1. The Board of Examiners. 

Ihe Board of Examiners consists of not less 
than 12 Fellows of the Institute. It considers the 
qualifications of applicants for election and trans- 
fer, where applications have been received by the 
Executive Secretary, which are in conformity with 
the appropriate sections of the Bylaws, and 
reports its findings to the Board of Directors for 
action. 


2. Education Committee. 

The Education Committee consists of not less 
than 20 members. Half of the committee shall 
be associated with engineering educational insti- 
tutions and the other half shall be engaged in 
other activities. The Committee interests itself 
in all matters related directly or indirectly to edu- 
cation for the profession of engineering. It keeps 
alert to developing needs in this field. It develops 
policies with regard to content and standards of 
curricula, and cooperates with and assists ECPD 
through the Institute representatives on that body. 
It advises the Institute on matters having an edu- 
cational aspect. By means of meetings, published 
papers, or reports, it is responsible for keeping the 
membership informed on trends in engineering 


education 


3. Registration of Engineers Committee. 

The Registration of Engineers Committee consists 
of not less than 9 members appointed by the 
President. This Committee keeps informed on reg- 
istration laws and amendments thereto, and co- 
operates with other societies and various examin- 
ing boards. The Committee submits reports and 
recommendations regarding registration to its De- 
partment for such action as appears to be in the 
best interests of the engineering profession and the 
community. 


4. Professional Conduct Committee. 
The Professional Conduct Committee consists of 


7 members. In addition to the function of formu- 


lating and administering a Code of Professional 
Conduct, it is the duty of the Committee to advise 
inquirers respecting questions of proper profes- 
sional conduct, to examine and investigate any 
practice of any member of this Institute which 
may be regarded as prejudicial to the welfare of 
the Institute, the engineering profession, or of the 
community, and to report its actions and recom- 
mendations to its Department, which takes such 
action thereon as it may deem proper. 


5. Management Committee. 

The Management Committee consists of a mini- 
mum of 7 members. This Committee considers 
problems of management, insofar as they may 
be of importance to electrical engineers. Its scope 
includes methods of organizing men, money, ma- 
terials, and research activities; personnel relations; 
and consideration of the relations between govern- 
ment, industry, education, and science. The Com- 
mittee, from time to time, arranges general meet- 
ing programs or conferences and proposes articles 
of general interest or educational value for publi- 
cation in Electrical Engineering. The Committee 
cooperates with similar committees of other organ- 
i7ations. 


6. Members-for-Life-Fund Committee. 

The Members-for-Life-Fund Committee consists of 
not less than 5 members. The Committee makes 
recommendations for the accumulation and dis- 
bursement of the Members-for-Life-Fund. The 
Fund represents continued payments of dues by 
Members-for-Life after the date at which they 
qualify for exemption from dues (in accordance 
with B40.013c), together with the returns from in- 
vestment of unexpended fund principal 


7. Recognition Awards Committee. 

The Recognition Awards Committee shall consist 
of not less than 24 members of Member or Fellow 
grade. Each new member is appointed for a term 
of 4 vears. The President appoints 6 members 
each vear. The Recognition Awards Committee 
has the responsibility of selecting the recipients of 
all awards and medals for outstanding achieve- 
ment in the various fields of electrical engineering 
that are established by the Institute except the 
Lamme Medal and the Edison Medal. 


8. Edison Medal Committee. 

The Edison Medal Committee consists of 21 mem 
bers, of whom 15 are appointed by the President 
from the membership at large, 3 to be ap- 
pointed annually and to serve for a term of 5 vears 
from August | of the vear in which such appoint- 
ments are made. Six are elected by the Board of 
Directors from its own membership, being $3 
annually to serve from August | of the vear in 
which thev are elected, for a term of 2 vears, ex- 
cepting when a member so elected ceases to be a 
member of the Board of Directors prior to the 
expiration of the 2-vear term, in which case his 
membership on the Edison Medal Committee shall 
terminate with his membership on the Board of 
Directors, and the Board shall elect a member of 
the Board of Directors to serve the unexpired term. 
The duties of this Committee are to make awards 
of the Edison Medal, in accordance with the reg- 
ulations prescribed in the Bylaws of the Com- 
mittee 


9. Lamme Medal Committee. 
Ihe Lamme Medal Committee consists of 9 


members appointed by the President from the 
membership of the Institute, 3 to be appointed 
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each year and to serve a term of 3 years from Au- 
gust 1 of the year in which they are appointed. 
Ihe duties of this Committee are to make awards 
of the Lamme Medal, in accordance with the 
regulations prescribed in the Bylaws of the Com- 
mittee 


10. Charles LeGeyt Fortescue Fellowship Commit- 
tee. 

The Charles LeGeyt Fortescue Fellowship Com- 
mittee consists of 6 members appointed by the 
President. The Committee awards each vear to a 
student of electrical engineering, who has received 
recognized 
technical school in the United States or Canada, a 
fellowship for post-graduate work in some special 
field of electrical engineering, in accordance with 
the regulations prescribed in the Bylaws of the 
Committee. 


a baccalaureate degree from a duly 


11. Volta Scholarship Committee. 

he Alessandro Volta Scholarship Committee con- 
sists of 3 Members or Fellows of the Institute 
appointed by the President for 6-year terms. The 
terms are staggered so that one term expires every 
2 years. The Committee awards, to a voung Ital- 
ian citizen, a graduate scholarship in electrical en- 
gineering at an acceptable engineering school in 
the United States, at such times and under con- 
ditions as the Committee lavs down. 


12. Prize Awards Committee. 

The Prize Awards Committee includes in its mem- 
bership one representative from each Division, and 
members-at-large at the discretion of the President. 
It considers and makes recommendations for the 
various forms of recognition among the member- 
ship, including the establishment of awards for the 
recognition of outstanding achievement, the estab- 
lishment and award of prizes for superior papers, 
and the recognition of outstanding service to the 
Institute and to the profession. It also establishes 
rules and approves the award of prizes established 
by the Institute for outstanding papers, articles, or 
other forms of presentation of technical informa- 
tion. 


g. Composition and Duties of Technical Divisions. 
Each Division consists of a Technical Vice-President, 
a Chairman who may be the Technical Vice-Presi- 
dent, a Vice-Chairman, a past Chairman, a Secretary 
who may be assigned from the Headquarters Stail, 
the chairmen of the technical committees assigned 
to the Division, delegate members from the standing 
committees as they are required, and at least two 
members-at-large. 

The Divisions supervise the affairs of their respec 
tive committees. They serve as the coordinating 
agency for the activities of the technical committees 
within each Division; they recommend to the Tech- 
nical Operations Department the formation of new 
technical committees within the field of activity of 
the Division, or the discharge of committees no 
longer considered essential; assign to one technical 
committee the administrative jurisdiction of sub- 
committees, working groups, or project committees 
jointly representing two or more technical commit- 
tees within the Division; establish scopes for the 
technical committees within the Division, subject to 
coordination with other Divisions by the Technical 
Operations Department; recommend to the Techni- 
cal Operations Department joint activities, with tech- 
nical committees of other societies, not specifically 
assigned to any general committee; cooperate with 
the Technical Operations Department in formulat 


ing programs for General and District Meetings; co- 
ordinate Special Technical Conferences sponsored by 
technical committees within the Division; and initi- 
ate, independently or at the request of the Standards 
Committee, the preparation of Institute Standards 
and Recommended Practices by assignments to one 
or more of the technical committees within the Divi- 
sion. If the assignment involves other Divisions, the 
assignment is handled by the Technical Operations 
Department. 


h. Composition and Duties of Committees of the 
Technical Operations Department. 

The technical committees are each composed of a 
Chairman and members recommended by the retir- 
ing Chairman through the Division Committee. The 
incoming Chairman shall recommend the Vice-Chair- 
man, Secretary, and additional members as he desires. 
The technical committees promote and coordinate 
Institute activity in their respective fields, and within 
their scopes have responsibilities as detailed below. 

They pass on all technical papers; are responsible 
for the presentation of all papers at General Meet- 
ings, as arranged by the Technical Operations De- 
partment; arrange Special Technical Conferences, 
cither alone or jointly with other committees; within 
their respective scopes, initiate and prepare Stand- 
ards, recommend actions, and report on Standards 
activities to the Standards Committee. In general, 
they report through their respective Divisions. 
This organizational procedure does not prevent 
their bringing any matter which they consider 
in the best interests of the Institute directly to the 
attention of the Board of Directors. They prepare 
suitable yearly reports on their operation. They co- 
operate with similar committees of other societies. 
In case of doubt as to the scope, direction shall come 
from the Technical Operations Department. 

Each technical committee, from time to time, as 
determined in cooperation with the Technical Op- 
erations Department, presents at a General Meeting 
of the Institute a report including a brief résumé of 
the progress of the art in the particular field within 
the scope of such committee, with the object that 
these reports may be authoritative sources of infor- 
mation on the history of electrical engineering devel- 
opment. These reports are, wherever practicable, 
published with discussion. 


1. The Standards Committee consists of 15 or more 
appointed members. The Committee considers and 
investigates all matters relating to units and stand- 
ards appertaining to or applicable in clectrical 
engineering, and in the allied arts and sciences. 
The Conimittee coordinates the work of the tech- 
nical committees with respect to the making and 
revising of AIEE Standards. It represents the In- 
stitute in cooperation with other standardizing 
bodies in matters relating to units and standards. 

The Committee appoints AIEE representatives 
to serve on standardizing committees for which this 
Institute is sponsor, or on delegations for stand- 
ardizing purposes which will serve under the spon- 
sorship of other societies or organizations (ASA, 
ASME, IRE, etc.). 

The Committee gives final approval to Standards 
in the name of the Institute unless one or more 
members of the Committee serves notice of dissent 
with intention of appealing to the Board of Direc- 
tors. In such event, the Committee shall make im- 
mediate notification of the dissenting appeal, and 
submit a full report of the case. The Committee 
reports all new and revised Standards, and seeks 
the guidance and approval of its Department upon 
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all policy questions, including that of undertaking 
the preparation of Standards in new fields. 

The Committee may delegate to a Joint Stand- 
ards Committee sanctioned by its Department, au- 
thority for approval of Standards sponsored jointly 
with other organizations. 

To facilitate the work of the Standards Com- 
mittee, an Administrative Subcommittee shall be 
formed each year. By agreement between the 
Chairman of each Technical Division and the 
Chairman of the Standards Committee, a representa- 
tive of each Division shall be recommended for 
appointment to the Division Committee, and to 
the Standards Committee with the understanding 
that they will be appointed members of the Ad- 
ministrative Subcommittee and will initiate and 
coordinate Standards activities within their Divi- 
sions. The organization, duties, and responsibili- 
ties of the Administrative Subcommittee are as 
determined by the Standards Committee. 


2. Research Committee. 

The Research Committee consists of 10 or more 
appointed members. The Committee stimulates re- 
search of interest to the Institute, acts on behalf 
of the Institute, may be specificalhy authorized to 
initiate and direct research investigations, cooper- 
ates on behalf of the Institute with departments 
of national and state governments in the consider- 
ation of research investigation, submits reports and 
recommendations concerning research investiga- 
tions for which financial support from the Institute 
is sought; assists university staffs in selecting re- 
search projects for graduate students, and assists 
the Technical Operations Department in the prep- 
aration of meetings for the discussion of problems 
in the field of research. 


3. Safety Committee. 

The Safety Committee consists of 15 or more mem- 
bers; considers and investigates matters relating to 
the protection of persons and property against 
hazard due to or resultant upon the presence of 
electricity or the use of electric apparatus, mate- 
rial, and appliances, and reports to its Department 
such recommendations thereon as it deems desir- 
able for action by the Institute. To this end, it 
encourages and coordinates safety consideration by 
other Institute committees in their respective 
fields, and with the approval obtained by organi- 
zational procedures, may arrange for cooperative 
relations with other bodies in the consideration of 
electrical hazards. 


4. New Technical Activities Committee. 

The New Technical Activities Committee consists of 
appointed members and liaison members; one liai- 
son member with each Technical Division and with 
the Research Committee. The Committee shall 
promote and develop new technical activities, in 
conjunction with existing committees, until such 
areas of activity begin to crystallize into more read- . 
ily recognizable scopes. It shall then recommend 
transfer of the activity to the existing committees, 
modified as necessary, or to new committees. 


B80.061 Special Committees. 


a. Each Special Committee appointed for any pur- 
pose involving expense to the Institute shall pre- 
pare an estimate of its probable expenditures and 
obtain approval thereof. 


b. The Resolution establishing a special commit- 
tee shall define its functions. At the beginning of 
each administrative year, the Executive Secretary 
shall transmit to all the members of each special 
committee whose duties may be continued, copies 
of the original Resolutions authorizing such spe- 
cial committees. 


B80.062 Representatives of the Institute on Joint 
Committees. 

The Board of Directors may, at its discretion, appoint 
representatives of the Institute upon joint commit- 
tees, boards, and other local and national bodies, for 
the purpose of bringing about closer cooperation be- 
tween the Institute and other organizations. The 
terms of these representatives terminate at the close 
of the administrative year, July 31, except where the 
terms are otherwise specified in the regulations of 
the body to which they are appointed. 


B80.063 Representatives on John Fritz Medal Board 
of Award. 

The representatives of the Institute on the John Fritz 
Medal Board of Award shall be the 3 surviving 
Past-Presidents most recently retired. Each year the 
junior surviving Past-President, on October 1, shall 
become a representative of the Institute on the John 
Fritz Medal Board of Award, and the functions of 
the senior surviving Past-President of the Institute 
on this Board shall then terminate. In the event of 
the inability of any of the three most recently retired 
Past-Presidents to serve as a representative, his suc- 
cessor shall be the next most recent surviving Past- 
President of the Institute, and such successor shall 
hold office for the term of the representative in whose 
place he is appointed. 





B90.010 Annual Meetings. 
The Annual Meeting of the Institute is held dur- 
ing the Summer General Meeting, the date and place 
to be determined each year by resolution of the Board 
of Directors, approved by not less than a majority of 
the total membership of the Board. 


B90.020 Meetings. 
a. There shall be four General Meetings of the In- 
stitute cach year; namely, the Winter General Meet- 
ing, the Summer General Meeting, the Pacific Gen- 
eral Meeting, and the Fall General Meeting. Addi- 
tional meetings may be recommended from time to 
time by the Technical Operations Department. The 
Board of Directors determines the location of all 
General Meetings and may postpone or omit any 
such meetings. 


b. The President shall appoint a General Meeting 
Committee for each meeting. The duties of this Com- 
mittee shall consist of making all necessary local ar- 
rangements for the mecting, in cooperation with the 
Executive Secretary and the Technical Operations 
Department. The program for the technical ses- 
sions is under the jurisdiction of the Technical Op- 
erations Department. The number of technical 
sessions and the assignment of definite periods of 
time for these sessions should be decided after con- 
ference with the Technical Operations Department, 
so that the other events may be conveniently ar- 
ranged in order to provide a well-balanced program. 
The Chairman of the General Meeting Committee 
will appoint such subcommittees as he deems neces- 
sary, as for example, Publicity, Finance, Technical 
Program, Inspection Trips, Entertainment Features, 
Hotel Arrangements, etc. 





c. District Meetings shall be held, upon the approval 
of the Technical Operations Department in each in- 
stance, under the supervision of the District officers 
and committees, in accordance with the following 
general plan: 
Upon expression by a District Executive Commit- 
tee of a desire to hold a District Meeting, and ap- 
proval by the Technical Operations Department, 
the responsibility for the meeting shall rest with a 
District Meeting Committee, appointed by the Dis- 
trict Vice-President, and composed of members 
within the District, preferably located in the area 
where the meeting is to be held. This Committee 
shall have full responsibility and authority for 
organizing and conducting such a meeting in all 
its detail, including the arrangement of sessions, 
the entertainment features, and, subject to B80. 
060d4, the selection of papers. Papers for a District 
Meeting may be obtained from the District mem- 
bership by the District Meeting Committee and, if 
papers are desired from outside the District, they 
may be obtained by cooperation with the Techni- 
cal Operations Department. All papers included in 
the program shall be considered for publication 
upon the same basis as papers for General Meet- 
ings. The fimancing of District Meetings shall be in 
accordance with a consistent general plan approved 
from time to time by the Board of Directors, after 
consideration of such recommendations as may be 
received from the officers and committees con- 
cerned. 


B90.050 Publications. 


a. The regular publications of the Institute shall 
include Electrical Engineering to be _ published 
monthly; Communication and Electronics, Applica- 
tions and Industry, Power Apparatus and Systems, 
each to be published every 2 months; and the Trans- 
actions to be published quarterly, semi-annually, or 
annually. 


b. Electrical Engineering may have two principal 
divisions: 


1. For current matter and Institute news; 
2. For general articles pertaining to the profession, 
technical papers, and other matters of an engi- 
neering character. 
c. The Transactions shall contain the papers 
and discussions which have appeared in the Bi- 
monthly publications and such other engineering 
matter as may be approved for publication in 
Transactions by the Publications Department. 


d. The manuscript of any paper to be presented at 
a General Meeting of the Institute must be received 
at Institute Headquarters for the consideration of 
the Technical Operations Department not less than 
90 days before the date of presentation. 

With a view to setting up a schedule for the or- 
derly conduct of the work, the Technical Operations 
Department may specify such additional periods as 
may be necessary. The Executive Committee shall 
have the power to waive the 90-day requirement 
upon request of the Chairman of the Technical Op- 
erations Department. 

No paper shall be announced for presentation at 
any General Meeting until after the paper has been 
accepted for presentation by the Technical Opera- 
tions Department. 


e. Authors and co-authors of general and technical 
articles which are published in Electrical En- 


gineering or Bimonthly publications will each be 
given two complimentary copies of the issue contain- 
ing their contributions. Additional copies will be 
furnished at the special authors’ price of 25 cents 
per copy, postpaid, provided the order is placed in 
advance and five or more copies are shipped to one 
address at one time. 

Reprints of any paper published by the Institute 
will be furnished at nominal cost provided orders 
are placed in advance of publication, and for quan- 
tities of 100 or more. The Editorial Department will 
quote prices upon application. 


f. All committees responsible for the preparation of 
technical programs are to direct their activities so 
that all authors of technical papers will be members 
of the Institute, insofar as this is consistent with 
keeping the membership fully informed as to devel- 
opments in the electrical arts and sciences and in 
closely allied fields. It is recognized that there may, 
from time to time, be situations in which non-mem- 
ber authors or co-authors are desirable in order to 
obtain an authoritative presentation of the subject 
matter, particularly in fields foreign, but closely 
allied to, the electrical arts and sciences. In such 
cases, papers by non-members are accepted under 
regulations approved by the Board of Directors. 


g. The President may invite any non-member to dis- 
cuss any paper presented at a meeting of the Insti- 
tute, and the Chairman of any Section may invite 
any non-member to discuss any paper presented at 
the Section of which he is Chairman. 


h. A paper or discussion may be revised editorially 
under the direction of the Technical Operations De- 
partment or the Publications Department, but shall 
be returned to the author for his consent to publica- 
tion as revised. In the event of disagreement, the 
author and the Technical Operations Department 
or Publications Department shall work out a mu- 
tually satisfactory arrangement before publication by 
the Institute. 


i. Only original papers are acceptable for presenta- 
tion and publication. On notification of acceptance, 
all papers become the property of the Institute. The 
publications of the Institute are eopyrighted but 
permission to republish is usually granted, provided 
proper credit is given to the authors and the Insti- 
tute. 


j- No paper or address approved by the Technical 
Operations Department for presentation at a Gen- 
eral or District Meeting, or any written contribution 
to a discussion thereon, shall be released for publica- 
tion in advance of presentation except by author- 
ity of the Technical Division whose committee is 
responsible for the paper. In the latter case, a state- 
ment shall accompany publication specifying date for 
submission of discussions and the paper shall be 
presented later, in an abbreviated form, if desired by 
the Division. 


k. No person shall receive monetary compensation 
from the reprinting of any paper or discussion pre- 
sented before the Institute or before any Section or 
Student Branch without previous authorization from 
the Board of Directors. 


B90.060 Membership List. 


A membership list shall be published and made 
available to the members of the Institute at such 
intervals and on such bases as determined by the 
Board of Directors. 
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AMENDMENTS AND 
RESOLUTIONS 


B100.020 Numbering. The Executive Secretary may 
number and, from time to time, when amendments are 
adopted, may renumber the various sections of the 


B100.010 Effective Date. New or amended Bylaws be- 
come effective on the first day of August following their 
adoption, unless otherwise specified by the Board of 
Directors. In the latter case, a prominent announce- 
ment shall be made in Electrical Engineering. 


thereto. 


Bylaws so as to serve the purpose of ready reference 


B100.100 Resolutions. The Resolution establishing a 
temporary committee shall define its functions. At the 
beginning of each administrative year, the Executive 
Secretary shall transmit to all members of each tempo- 
rary committee whose duties may be continued, copies 
of the original Resolutions constituting such temporary 
committees. 





(Continued from p. 849) 


ing his telephone career, Dr. Schelkunoff 
made fundamental contributions in the 
field of electromagnetic theory, in theoreti- 
cal studies of waveguides for transmitting 
microwaves, and in research on antennas 
for radio communication. He served as a 
consultant on wave propagation to the 
National Defense Research Committee and 
the U. S. Navy during World War II. Dr. 
Schelkunoff was awarded the Morris Lieb- 
mann Memorial Prize in 1942 by the 
Institute of Radio Engineers “for contri- 
butions to theory of radio wave trans- 
mission.” In 1949, the Franklin Institute 
awarded him its Stuart Ballantine Medal 
“for outstanding research in communica- 
Dr. Schelkunoff 
was associated with Ball Laboratories— 
and its predecessor organization, the engi- 
neering department of the Western Elec- 
tric Company—since 1923, except for the 
period during 1926-29 when he was a 
member of the faculty of the State College 
of Washington. He was associated with the 
Laboratories’ mathematics department 
during 1929-58, and was appointed assist- 
ant direcior of mathematic research in 
1956. In 1958, he became assistant vice- 
president in charge of university relations. 


tion and reconnaissance.” 


C. W. Schemm (AM '27, M '47), principal 
electrical engineer of Sverdrup & Parcel 
Engineering Company, St. Louis, Mo., has 
been installed as president of the Missouri 
Society of Professional Engineers. He is a 
past chairman of the St. Louis Section, 
AIEE. 


S. S. Schneider (M’ 50) has been appointed 
vice-president in charge of operations of 
the Emerson Research Laboratories, a di 
vision of Emertron, Inc. This is a sub- 
sidiary of Emerson Radio and Phonograph 
Corporation, Silver Springs, Md. 


R. C. Short (AM °50, M ‘58), formerly 
Ontario District sales manager for Fer- 
ranti-Packard Electric Ltd., has been ap- 
pointed marketing manager of Edwards of 
Canada Ltd. at Owen Sound, Ont., Can- 
ada. 


R, E. Shrader, Jr. (AM °51), formerly with 
the Chrysler Missile Division of Chrysler 
Corporation, Detroit, Mich., has been ap- 
pointed a sales engineer in Ampex Data 
Products Company’s Instrumentation Divi- 
sion, Redwood City, Calif. Mr. Shrader has 
been assigned to the company’s Midwest 
District with Michigan and Northern Ohio 
as his terrjtory. 
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A. E. Sprando (AM °55) has been appoin- 
ted to the position of chief engineer of 
Iron Fireman Manufacturing Company’s 
Electronics Division, Portland, Oreg. Mr. 
Sprando has been head of product develop- 
ment for the division. 


H. R. Stevenson (AM °46), manager of 
sales, Detroit Edison Company, Detroit, 
Mich., has been elected assistant vice-presi- 
dent. He will continue his duties as man- 
ager of sales. L. W. Clark (AM °25, F °49), 
assistant manager of operations, has been 
advanced to the position of manager of 
operations. R. M. Van Duzer, Jr. (M '50), 
general superintendent of production, suc- 
ceeded Mr. Clark as assistant manager of 
operations. Mr. Clark has served the AIEE 
as a past chairman of the Michigan Sec- 
tion, District secretary (1956-58), and on 
the Electric Welding Committee (1938-45, 
chairman 1944-45). 


H. F. Taylor, Jr. (AM '56) has been named 
manager of product planning for the 
Rectifier Components Product Section of 
the semiconductor products department of 
the General Electric Company in Auburn, 
N.Y. 


R. D. Teasdale (AM '46, M ’54) has been 
appointed to the newly created post of 
project manager of an advanced electronic 
air defense system at Hughes Aircraft 
Company, Culver City, Calif. 


W. M. Terry, Jr. (AM 48, M 55) has been 
named general manager, electrical depart- 
ments, of Allis‘Chalmers Manufacturing 
Company’s Industrial Equipment Division. 
Mr. Terry, who was director of engineer- 
ing co-ordination for the Allis-Chalmers 
Industries Group since 1957, is now re- 
sponsible for the operations of the Nor- 
wood (Ohio) Works, including the elec 
trical and pump departments there, and 
the control and industrial systems depart- 
ments, and the rectifier section at the West 
Allis Works. 


James Van Ness (AM °52, M '57) has been 
promoted to full professor of electrical 
engineering at Northwestern University. 
Dr. Van Ness had been associate professor. 
He has served on the AIEE System Engi- 
neering Committee (1954-60). 


A. E. Vivell (AM °36, M °40) was ap- 
pointed by the Secretary to the Navy to 
the position of academic dean at the U. S. 


Naval Postgraduate School to succeed 
R. S, Glasgow (AM °20, F ’48, Member for 
Life) upon his retirement as dean on July 


A. E. Vivell 


1, 1960. Dr. Vivell has been a member of 
the Naval Postgraduate School faculty 
since 1945, as associate professor for I 
year, and as full professor of electrical 
engineering since 1946. Dean Glasgow, 
who served the U. S. Naval Postgraduate 
School since 1949, continues his services to 
the school in the capacity of dean emeri- 
tus. Dr. Vivell has served on the AIEE 
Student Branches Committee (1958-60). 


J. W. Wallace (AM ‘41, M '48) has been 
appointed manager of the Westinghouse 
Electric Corporation’s Manufacturing and 
Repair Division. He was formerly assistant 
manager of the M & R division at com- 
pany headquarters in Pittsburgh. 


K. T. Wilder (AM °52) has joined the 
Information Technology Division of Lock 
heed Electronics Company as senior sci- 
entist in the Division’s computer systems 
group. Mr. Wilder joined Lockheed from 
the Kearfott Company of Clifton, N. J. 


E. M. Wolf (AM ‘tl, M °46), has been 
named technical director of Rea Magnet 
Wire Company, Inc., division of Alumi- 
num Company of America. Most recently, 
he was assistant chief engineer of the Alu- 
minum Company’s Rome Cable division. 


R. L. Zahour (AM °53, M °55), manager of 
lamp applications for the Westinghouse 
Electric Corporation’s Lamp Division, has 
been elected regional vice-president of the 
Northeastern region of the Illuminating 
Engineering Society. His 2-year term of 
office will begin October 1. The region 
covers six sections and one chapter in an 
area which extends from Albany, N. Y., to 
Trenton, N. J. Mr. Zahour has served on 
the AIEE Prodaction and Application of 
Light Committee (1955-60). 
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OF CURRENT 
INTEREST 


THE “EAR’’ of the most sensitive voice radio receiver yet built is this 
horn-shaped antenna at the space communication research facility of 
Bell Telephone Laboratories in Holmdel, N.J. The cab at the small end 
of the horn houses the radio receiving circuitry and a ruby maser am- 


plifier refrigerated to 


—456 F. The antenna, 50 feet long, is rotated 


by the upright wheel. It also rotates about the base so that it will be 
able to track fast-moving satellites anywhere in the sky. 


Scientists Talk Coast-to-Coast 


By Bouncing Voices Off the Moon 


SCIENTISTS 
telephone 


carried on a coast-to-coast 
conversation recently by 
“bouncing” their voices off the moon. 

Che signals were beamed by Bell Telc- 
phone Laboratories scientists from their 
installation in Holmdel, N.J., via the 
moon, to the Jet Propulsion Laboratory 
in Goldstone, Calif. 

The experiment was the first public 
demonstration of a 2-way “moonbounce” 
conversation; however, Bell Laboratories 
and Jet Propulsion Laboratory had ac- 
complished the feat before. 

Ihe transmission was another step in 


the aligning and testing of radio trans- 
mitters and receivers for use in satel- 
lite communication experiments, such as 
Project Echo, to be conducted in co- 
operation with the National Aeronautics 
and Space Administration (NASA). 

rhe voice of W. C. Jakes of Bell Labora- 
tories, engineer in charge of the demon- 
stration, was beamed from a 60-foot dish- 
shaped antenna to the moon, some 240,000 
Although the signal traveled 
at the speed of light, it took about 2.5 
seconds to complete the trip of nearly 4 


miles away. 


million miles to Goldstone. 

The voices from Goldstone, loud and 
clear as they came over the speaker at 
Holmdel, also required about 2.5 seconds 
to cover the distance, making it nearly 6 
seconds from the time a question was 
asked or a_ statement was made at 
Holmdel, until a reply was received from 
California. Bell Laboratories transmitted 
at a frequency of 960 mc at 10 kw, while 
Jet Propulsion Laboratory transmitted at 
2,390 me. 

The experimental space communica- 
tion station at Holmdel was completed 
earlier this year at a cost of some $600,000 
to the Bell System. It consists of a 10-kw 
transmitter, a 60-foot diameter transmit- 


<4 IN the control room of the Bell Laboratories 
space communication station at Holmdel, N.J., 
are L. R. Lowry (foreground), and W. C. 
Jakes, project engineer, talking on the tele- 
phone. From here, telephone ges have 
been beamed to the moon and reflected to the 
Jet Propulsion Laboratory, Goldstone, Calif. 
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ting antenna, a unique horn-shaped re- 
ceiving antenna, and associated tracking 
equipment. At the Jet Propulsion Labora- 
tory in Goldstone, an installation operated 
for NASA, there are two 85-foot-diameter 
antennas for transmitting and receiving. 

In the Holmdel radio receiver, three 
elements combine to produce an extreme- 
ly high sensitivity. One is the movable, 
50 feet long. An- 
other is a special demodulation circuit 
especially valuable for space communica- 
tion. The third element is a highly sensi- 
tive ruby maser amplifier, 
liquid helium to —456 F, which is re-used. 

A smaller version of the horn-reflector 
antenna was developed several years ago 
by Bell Laboratories for overland radio 
relay. One of its outstanding features is 
that it picks up less radio “noise” from 
the earth than conventional antenna forms 
would. The 50-foot length used in the 
satellite communication system is the 
largest horn antenna yet construc ted. 

The transmitting and receiving an- 
tennas were aimed continually at the 
moon. This was done by a computer 
programmed with the moon’s positions 
in relation to the Holmdel antennas. The 
computer's electric output was fed to the 
driving mechanisms of the antennas and 
moved them every 2 minutes in azimuth 
and altitude. 

In addition to the automatic computer 
control of the antennas’ positions, there 
is an optical tracking unit by means of 
which the antennas can be aimed man- 
ually. 

Through a 20- by 20-foot opening, the 


horn-reflector antenna, 


cooled by 
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horn receives weak signals from space and 
directs them into the small end of the 
horn. Attached to the small end is a cab 
in which the maser amplifier is located. 

At the heart of the maser is a 6-inch 
rod-like industrial ruby. The element that 
gives a ruby its distinctive 
chromium—also accounts for its amplify- 
ing property, for in maser operation the 
chromium atoms are stimulated to emit 
radiation. 

In the assembled maser, the ruby is 
contained in a waveguide cavity, and 
closely coupled to a comb-like traveling- 
wave structure which gives broadband 
width and stability necessary for satellite 
communication, These parts are sur- 
rounded by a magnetic field and cooled 
almost to the temperature of absolute 
zero. The maser generates 100 times less 
noise than comparable 
amplifiers. 

In the receiver circuitry a special “fre- 
quency modulation feedback circuit” is 
used. It impreves the signal-to-noise ratio 
a hundredfold, giving a high-quality audio 
output for a weak radio signal. 


hue— 


electron tube 


First Contact 


In 1946, scientists achieved the first con- 
tact with the moon when a radar echo 
was received at Ft. Monmouth, N.J. The 
Naval Research Laboratory achieved the 
first reflected voice signal in 1954. 

Last vear, scientists from the Massa- 
chusetts Institute of Technology (MIT) 
successfully transmitted a voice signal one- 
way, via the moon, to the Jodrell Bank 
station in Great Britain. The other part 
of the conversation, from Great Britain to 
the United States, came via the Bell Sys- 
tem's transatlantic telephone cable. 

During the past several months, Bell 
Laboratories has also engaged in a num- 
ber of successful l-way moonbounce 
experiments with Jet Propulsion Labora- 
tory, Jodrell Bank, and others. 

In addition. the Laboratories has re- 
flected voice signals off two 100-foot dia- 
meter aluminized spheres launched from 
Wallops Island, Va., in January and 
February by NASA. The signals, reflected 
while the sphere was at an altitude of 
some 250 miles, were received by the MIT 
at Reund Hill, Mass. EE 


Calculation of 
Fallout Gamma Radiation 


4 method for calculating fallout 
gamma radiation intensities within struc- 
tures has been developed by C. Eisen- 
hauer and L. V. Spencer of the National 
Bureau of Standards working under the 
sponsorship of the Office of Civil and De- 
fense Mobilization. The method makes 
possible simple calculations of intensities 
within basements, and it can be used to 
find, at the center of a structure, the 
intensity of radiation entering through 
windows. With further refinement, it 
should provide an improved theoretical 
approach to the analysis of shielding 
properties of structures. 

In general, for a simple structure, fall- 
out radiation particles will be distributed 
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BELL TELEPHONE LABORATORIES ‘“‘telephone terminal to outer space” at Crawford Hill, Holmdel, 


N.J. A telephone conversation was ‘‘bounced”’ 


from here recently, via the moon, to Jet Propul- 


sion Laboratory in Goldstone, Calif. Near the foreground is the 50-foot-long horn-reflector re- 
ceiving antenna developed by Bel! laboratories for space communication experiments. The 
transmitter, a 60-foot parabolic dish, is shown in the rear. 


uniformly over the roof of the structure 
and on the ground surrounding it. The 
radiation that reaches a detector inside 
can then be separated into that part com- 
ing through the walls and that coming 
through the roof. The intensity, or dose 
rate, of gamma radiation within the 
structure will depend mainly upon bar- 
rier attenuation (a function of barrier 
thickness and density) and geometrical 
attenuation (a function of the solid angle 
subtended at the detector by the barrier). 
attenuation from 
sources on the roof can be described in 


The geometrical 


terms of a single geometry factor. ‘The 
dose rate from roof sources is then equal 
to the product of the barrier factor (bar- 
rier attenuation) and the geometry fac- 
tor. 

Ihe geometrical attenuation of radia- 
tion from sources on the ground is some- 
what more complicated because the direct 
radiation behaves differently from the 
radiation that has been scattered in the 
walls. The direct radiation reaches the 
detector only from below, while scattered 
radiation may reach it from either above 
or below. In the present method, the 
geometry factor for radiation from the 
walls is therefore separated into a direct 
and a scattered component. The geometry 
factor for direct radiation has long been 
understood. Although the exact value of 
the geometry factor for the scattered radi- 
ation has not vet been calculated, it is 
known to lie within certain limits and 
to vary slightly with wall thickness. A 
suitable value may therefore be esti- 
mated. It is also known that the radia- 
tion emerging from very thin walls is 
almost entirely direct radiation, while 
that emerging from very thick walls con- 
sists almost entirely of scattered radia- 


Of Current Interest 


tion. For very thin walls, then, the dose 
rate is obtained as the barrier factor 
times the geometry factor for the direct 
radiation; while for very thick walls, the 
dose rate equals the barrier factor times 
the geometry factor tor scattered radia- 
tion. For walls of intermediate thickness, 
the dose rate is obtained as the sum of 
the two products, cach weighted accord- 
ing to the relative amounts of scattered 
and direct radiation. 

Although several experiments have been 
performed to measure dose rates inside 
structures surrounded by artificially ra- 
dioactive sources, the results of these ex- 
periments do not provide a proper test 
of calculations made by the Bureau's 
method because of complicating factors 
such as the presence of floors and inner 
partitions in the building. However, data 
suitable for comparison were obtaimed 
from a controlled experiment made at 
the Army Chemical Warfare Laboratories 
using cobalt-60 distributed 
around a concrete blockhouse. The block- 
house is 12 feet long, 12 feet wide, and 
8 feet high. Data were taken at ground 
level, 3 feet above ground, and 6 feet 
above ground at the center of the struc- 
ture for wall thicknesses of 4 and 8 
inches of concrete. Although the data are 
somewhat limited, they verify the trends 
predicted by the calculations. EE 
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Dish-Shaped Radio Beacons 
Send Tracking Signals from Echo 


‘TWO  space-borne radio beacons, each 
about the size and shape of an ordinary 
dinner plate and equipped with a_ half- 
ounce radio transmitter no larger than a 
cigarette lighter, are sending back the 
signals that enable ground stations to 
track the Echo balloon satellite as it circles 
the earth. The radio beacons were spe- 
cially developed by the Radio Corpora- 
tion of America (RCA) for the National 
Acronautics and Space Administration 
(NASA). 

The project, the first in a long-range 
space communications program initiated 
by NASA, calls for bouncing signals off 
the 100-foot plastic sphere between the 
Jet Propulsion Laboratory in Goldstone, 
Calif. and Bell Telephone Laboratories 
facility at Holmdel, N.J. 

Barton Kreuzer, division vice-president 
and general manager of the Astro-Elec- 
tronics Division, RCA Defense Electronic 
Products, Princeton, N.]., announced that 
the two beacons are the only operating 
electronic devices carried on the satellite, 
which was launched from Cape Canaveral 
by NASA. Installed on opposite sides of 
the 100-foot transmitters 
broadcast a steady tone as Echo moves in 


balloon, the 


orbit. Their signals provide a constant 
for the directional ground an- 
tennas that are being used experimentally 
to communicate from point to point by 
reflecting messages from the balloon’s 
aluminized surface 


radio “fix 


Ihe heart of each beacon, and the 
source of the signals, is the half-ounce 
transistorized transmitter, one of the most 
compact yet developed for use in space. 
The transmitter and a miniature storage 
battery are embedded in molded foam 
plastic to form the complete assembly— 
an lIl-ounce disc 10 inches across and 
only %% inch thick, designed to fit snugly 


against the huge balloon. On its upper 
surface, each disc carries an array of 70 
solar cells, to produce power from sun- 
light, and a circular groove holding a 
slender antenna. 

The device was developed by J. G. 
McCubbin and H. B. Goldberg, engineers 
at the Space Center of the RCA Astro- 
Electronics Division at Princeton. The 
engineers explained that the disc-shaped 
units were designed to be attached to the 
skin of the collapsed balloon before its 
insertion in the launching container. 
When the balloon was ejected from the 
container and automatically inflated to 
its full 100-foot diameter, the antenna on 
each of the units sprang erect from the 
groove on the surface of the disc and each 
of the transmitters was automatically 
switched on. 

The engineers pointed out that the 
combination of solar cells and recharge- 
able storage batteries in the beacons pro- 
vide power in both sunlight and shadow 
as Echo circles the earth in its orbit. They 
expiained that the solar cell array on 
either of the two units produces enough 
energy to power both transmitters and to 
recharge the batteries. 

[he two beacons are linked together 
by thin printed wiring that circles the 
inflated balloon, so that both transmitters 
receive power from a solar cell array when 
only one of them faces the sun. The 
transmitters radiate over 5 milliwatts of 
power at frequencies of 107.94 and 
107.97 mc. 


Computer Aims Antennas 
at Echo Satellite 


An electronic computer at NASA’s 
Goddard Space Flight Center, Greenbelt, 


Md., is catching the Echo communica- 


PREPARATION (left) of a 
Project Echo 
coated plastic satellite. A 
technician (background), 
checks plastic cap which will 
be placed over the opening 
(foreground), sealing the 
ends of 82 flat gores fitted 
and cemented together to 
form the satellite. On the 
work table, the satellite— 
held in place by 12-inch 
clothes pins and partly ob- 
scured by a white vinyl cov- 
ering— is slightly more than 
157 feet long. Right: Echo 
payload. At top is the 26- 
inch-diameter magnesium 
container in which the 
sphere is folded. From the 
circular telemetry rack, four 
pole antennas are folded 
down over the third stage 
during launch. At injection 
into orbit, they are released, 
spring up and lock. 


aluminum- 
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AN ULTRA-FAST IBM computer at the NASA- 
Goddard Space Flight Center in Greenbelt, 
Md., aims radio antennas on both coasts at 
the Echo satellite and tells scientists when to 
bounce signals from the huge 100-foot-gas- 
filled sphere. Drawing is an artist's concept 
showing how the computer feeds aiming data 
to the two antennas. The big dishes flash 
messages to one another via the Echo satel- 
lite in a@ transcontinental experiment which 
may lead to global communications systems 
for television, radio, telephone, and tele- 
graph. 


tions satellite on the fly each time it circles 
the earth 

The computer—an IBM 709—aims radio 
equipment from the east and west coasts 
on the gas-filled sphere during its speedy 
16-minute crossings of the United States. 
Accurate aiming depends upon how pre- 
cisely the computer can predict the satel- 
lite’s position in the sky. 

Like a duck hunter leading its quarry 
in flight, the [BM 709 computer predicts 
that precise point in time and space when 


NASA photo 
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DELTA launch vehicle, 
which boosted the 
Echo communications 
satellite into orbit at 
5:30 a.m. EDT, August 
12, 1960, from Cape 
Canaveral, is shown on 
its launch pad. The 
plume from the Delta 
fumes results from liq- 
vid oxygen vented prior 
to launch. 


NASA photo 


the communications stations must lock on 
Echo if they are to bounce their radio 
signals successfully from one to the other 

Ihe satellite 
target. It travels from west to east at ap- 


presents a_ fast-moving 
proximately 16,000 mph in an orbit nearly 
1,000 miles high. 

Within minutes after launching of the 
$-stage rocket that carried Echo into orbit 
Canaveral, the 
Flight Center pre- 


from Cape computer in 
the Goddard Space 
pared a preliminary orbital timetable on 
the basis of 
Missile Range 
California and New Jersey while the satel- 
lite sped round the far side of the earth, 
Other orbital predictions were to be pre- 
pared in NASA’s Center and transmit- 
ted throughout the world for use by ex- 
perimenters interested in having a trial 
bounce of their own off the aluminum- 


coated sphere. EE 


sightings” from the Atlantic 


These were relayed to 


Projection in 
Broad Daylight Possible 


Military pilots will be able to watch 
radar screens in bright daylight right in 
the cockpit, as a result of a new Kodak 
surfacing material for projection screens. 
In special applications the new surface 
gives a brightness gain of several hundred 
times over the usual beaded screens. 

The new material is a film base em- 
bossed with | million lenses, mirrors, or 
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prisms per square inch, coated with a 
highly reflective aluminized layer. Possible 
applications include projection of televi- 
sion images or data displays for air weap- 
ons systems, according to A. F. Fultz, 
superintendent of optical instrument 
design at Kodak’s Apparatus and Optical 
Division in Rochester, N.Y. 

Pictures with excellent highlight bright- 
ness have been obtained in aircraft flight 
simulators on an experimental basis with 
a small cathode ray tube projector. 

In actual flight, cathode ray tube dis- 
plays that now require darkness for view- 
ing might be projected on a screen in full 
daylight view of the pilot. Because of the 
selectiveness of the system, which depends 
for brightness on the position of the ob- 
server, images from separate projectors 
can be shown on the same screen. The 
images are viewed individually by the 
pilot and co-pilot from different angles. 

The type of optical element used in the 
surfacing material can be chosen to 
broaden or narrow the audience space. 
The narrower the audience space—the 
space limited by the positions where the 
screen image can be seen—the brighter 
the image. 

Several images may be projected on the 
screen simultaneously and each viewer 
will see from his position only those in- 
tended for him. 

There will be no conflict or disturbance 
of the images, it was stated. 

Light from outside sources is concen- 
trated by the screen in audience spaces 
away from the observer's position. EE 
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Future Meetings of Other Societies 


15th Midwest Quality Control Confer- 
ence, Oct. 14-15, Broadview Hotel, Wich- 
ita, Kans. H. K. Mitchell, 602 South 
Brookside, Wichita 18, Kans. 


5th International Congress on High-Speed 
Photography, Oct. 16-22, Sheraton Park 
Hotel, Washington, D. C. Society of Mo- 
tion Picture and Television Engineers, 55 
W. 42nd St., New York 36, N.Y. 


48th Annual National Safety Congress, 
Oct. 17-21, Conrad Hilton Hotel, Chi- 
cago, Ill. R. L. Forney, National Safety 
Council, 425 N. Michigan Ave., Chicago 
11, WM. 


42nd National Metal Congress and Expo- 
sition, Oct. 17-21, Convention Halls and 
Bellevue-Stratford Hotel, Philadelphia, 
Pa. G. M. Basford Co., 60 E. 42nd St., 
New York 17, N.Y. 


Society for Experimental Stress Analysis, 
Annual Meeting, Oct. 19-21, Claremont 
Hotel, Berkeley, Calif. R. F. Steidel, Jr., 
Society for Experimental Stress Analysis, 
University of California, Berkeley 4, 
Calif. 


NEMA, Annual Meeting, Oct. 23-27, Las 
Vegas, Nev. National Electrical Manufac- 
turers Association, 155 E. 44th St., New 
York 17, N.Y 


Institute of Radio Engineers 

7th East Coast Conference on Aero- 
nautical and Navigational Electronics, 
Oct. 24-26, Lord Baltimore Hotel, Bal- 
timore, Md 

1960 Electron Devices Meeting, Oct. 
27-28. Shoreham Hotel, Washington, 
D. C. IRE, 1 E. 79th St., New York 
21, N.Y. 


ASA, llth National Conference on Stand- 
ards, Oct. 25-27, Sheraton-Atlantic Hotel, 
New York, N.Y. American Standards As- 
sociation, 10 Ff 1th St New York 16, 
N.Y. 

ASID, 16th Annual Conference, Oct. 27- 
28, Edgewater Beach Hotel, Chicago, II. 
The American Society of Industrial De- 
signers, 15 E. 48th St., New York 17, N.Y. 


Computer Applications Symposium, spon- 
sored by Armour Research Foundation of 
Illinois Institute of Technology, Oct. 26- 
27. Morrison Hotel, Chicago, Ill. A. Un- 
gar Armour Research Foundation, 10 
W. 35th St., Chicago 16, Il 


Aircraft Electrical Society, 1960 Industry 
Display, Oct. 27-29, Pan Pacific Audi- 
torium, Los Angeles, Calif. 


MAECON, Mid-America Electronics Con- 
ference, Nov. 15-16, Hotel Muehlebach, 
Kansas City, Mo. L. R. Crissman, Trans 
World Airlines, 10 Richards Rd., Kansas 
City, Mo 


BRI, Fall Conferences, Nov 15-17, 
Shoreham Hotel, Washington, D.C 
Building Research Institute, Div. of En- 
gineering and Industrial Research, Na- 
tional Academy of Sciences, 2101 Con- 
stitution Ave., Washington 25, D. C. 
24th National Exposition of Power and 
Mechanical Engineering, Nov. 28-Dec. 
2, New York Coliseum. Same. 480 Lex- 
ington Ave., New York 17, N.Y. 


Overseas 
INTERKAMA, International Congress 
and Exhibition for Instrumentation and 
Automation, Oct. 19-26, Dusseldorf, West 
Germany. Nordwestdeutsche Ausstellungs- 
Gesellschaft MBH, Ehrenhof 4, Dussel- 
dorf, West Germany. 


Symposium on Experimental and Test 
Reactors, Nov. 28-Dec. 2, Vienna, Aus- 
tria. International Atomic Energy Agency, 
11 Kartner Ring, Vienna I, Austria. 


Industrial Latin American Partnership 
Exhibition, Apr. 1960-Oct. 1961, Parque 
Ibirapuera, Sao Paulo, Brazil. E. L. Ne- 
ville, ILAPE Representative, 60 E. 42 St., 
New York 17, N. Y. 
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Nuclear Space Ship for 
Two-Year Trip to Jupiter 


\ deep-space vehicle operating under full 
thrust for the 2 years necessary to carry 
it to the planet Jupiter with enough re- 
sidual power to operate its instruments 
for several years thereafter, was revealed 
recently by a Lockheed Missiles and Space 
Division scientist. 

Speaking before the Institute of Astro- 
nautical Sciences in Stockholm, Sweden, 
Dr. R. H. Olds described a nuclear-thermi- 
onic-ionic propulsion system to provide a 
continuous powcr supply by direct con- 
version of heat to clectricity. The entire 
system without any 


designed moving 


THIS drawing of spher- 
ical nuclear reactors 
speeding through space 
behind the space ship 
represents Lockheed 
Missiles and Space Di- 
vision’s proposal for a 
nuclear powered—ionic 
propulsion system for 
deep space explora- 
tion. 


parts, will operate unattended in space 
with little likelihood of failure. “The key 
to the whole system,” said Dr. Olds, “is a 
series of small nuclear reactors about 2 
feet in diameter producing 1,200 C tem- 
peratures to banks of thermionic gener- 
ators which convert the heat directly into 
electric energy for the ion beam motors.” 

Che use of cesium vapor as fuel for the 
motors is proposed. “With such a system, 
110 pounds of propellant would be capa- 
ble of delivering an equal weight of pay- 
load to Jupiter,” said Dr. Olds. “Small as 
the reactors are, they will still only use 
about one tenth of one percent of their 
energy potential; thus, the vehicle will 
have several years of reserve power after 
arrival at the planet. 








aps 


SHOWN in the final stages of construction is the 125-foot-diameter steel sphere to house the 
nuclear reactor for Yankee Atomic Electric Company's 134,000-kw power plant. Westinghouse 
Electric Corporation's atomic power department in Pittsburgh, Pa., designed and built the re- 
actor portion of the plant. This giant sphere, known os the vapor container, is set on steel col- 
umns. A railroad track was built under the container so that a shipping car could be moved 
into position directly under a hatchway through which equipment, including the reactor and its 


Pressure vessel, could be loaded. 
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It was pointed out that equipment reli- 
ability has been one of the major stum- 
bling blocks in space vehicle development. 
Conventional equipment such as genera- 
tors, motors, pumps, and similar items 
containing moving parts cannot be de- 
pended upon for unfailing operation over 
long periods in the space environment 

In this connection, it was noted that 
even with the fantastic speeds necessary 
for space travel, the time in transit from 
the earth to other planets in our solar 
system ranges from months to years, and 
to go beyond the solar system to the 
nearest stars requires travel time several 
orders of magnitude greater. EE 


Nuclear Power Plant 
Achieves Criticality 


The nuclear reactor for the nation’s 
latest atomic power plant went critical 
at Rowe, Mass., on August 19. Yankee 
Atomic Electric Company's plant located 
there, is the first nuclear-powered electric 
generating station in New England and 
will begin producing power later this 
year for the 10 utilities which jointly own 
the facility. 

c... a. 
power products for Westinghouse Electric 
Corporation, explained that the Yankee 
reactor is the latest advance in the de- 


Weaver, vice-president—atomi¢ 


velopment of water cooled and moderated 
nuclear reactors. Criticality represents an 
important milestone in the 3-year con- 
struction program of the 134-megawatt 
generating station, he 
said. The reactor is the largest yet de- 


atomic electric 
signed and developed by Westinghouse. 
Yankee engineers put the plant into its 
criticality phase following 2 weeks work 
while 76 uranium oxide fuel assemblies 
were individually placed in position. Be- 
fore the fueling operation was started, a 
20-ton barrel-like structure was lowered 
into the pressure vessel to support the 76 
fucl assemblies which make up the core, 
or fuel charge, of the reactor 

The core support is a_ stainless stecl 
cylinder about 6 feet in diameter and 18 
feet high which supplies the structural 
support for the fuel assemblies inside 
the reactor The engine support was 
lowered into the 165-ton pressure vessel 
with only 'W4g-inch clearance from the 
sides of the vessel. In addition, the core 
support will help guide 24 control rods 
which adjust the rate of the fission 
process in the reactor. Fissioning atoms 
in the reactor will heat high-pressure 
water in the primary system to 529 I 
Water in the primary system is under 
a pressure of 2,000 psi and will flow 
through the pressure vessel at a rate of 
94,800 gallons per minute. This water will 
be pumped through a heat exchanger, 
causing water in a separate secondary 
water system to turn into steam. From 
this point on, the generating station 
operation is exactly the same as at a 
conventional station. The steam drives a 
turbine-generator to produce — clectric 
power. 

Westinghouse and Stone & Webster En- 
gineering Corporation have been jointly 
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responsible for the engineering design of 
the plant. Westinghouse developed the 
nuclear steam generator and is also sup- 
plying the turbine-generator and other 
electric apparatus. Stone & Webster han- 
dled the over-all design, layout, and con- 
struction of the plant. 

Electricity from the Yankee atomic in- 
stallation will be fed into the electrical 
transmission grid of the sponsoring com- 
panics that provide five-sixths of the 
electricity used in New England. Utilities 
participating in the Yankee project which 
will receive power from the nuclear gen- 
erating station England 
Electric System, The Connecticut Light 
and Power Company, Boston Edison Com- 


include New 


pany, Central Maine Power 
Ihe Hartford Electric Light Company, 
Western Massachusetts Electric Company, 


Public Service Company of New Hamp- 


Company, 


shire, Eastern Utilities Associates, New 


England Gas & Electric Association, and 
Central Vermont Public Service Corpora- 
tion 

Ihe Yankee reactor fuel consists of 25 
tons of slightly enriched uranium oxide 
pellets. More than 23,000) stainless steel 
tubes filled with these pellets have been 
fabricated into the 76 fuel assemblies, 
each of which is approximately 8 feet 
long and 8 inches square. The uranium 
oxide pellets are 0.294 inch in diameter 
and 0.6 inch long. There are almost 3.5 
million of them in the reactor 

Ihe 24 control rods, made of a silver- 
indium-cadmium alloy, have been = ar- 
ranged throughout the reactor core to 
absorb a portion of the neutrons and 
thus control the rate of the fission process 


EE 


Luminous Ceiling Material 


Meets Lighting Requirements 


A new type of rigid vinyl luminous 
ceiling material combines exceptionally 
high light-transmission qualities with even 
diffusion. It has been selected to meet the 
critical lighting 
gauge control room of General Electric’s 


requirements of the 


ordnance department plant in Pittsfield, 
Mass 

“Circlgrid” panels were designed and 
developed by Cirvac Plastics of Erie, Pa. 
In the General Electric installation, very 
stringent lighting specifications had to be 
met because of the large number of 
optical-type gauges and instruments in 
the room 
mission efliciency of 68°), compared to 
the 48°, of standard vinyl! diffusers. Tlu- 
mination here is at the 150 foot-candle 


Fhe panels provide a_trans- 


level with a_ brightness ratio never ex- 
ceeding 5 to |. Circlgrid is made in vary- 
ing translucencies; because of this fact, 
increased brightness control can be = ac- 
complished in very high foot-candle in- 
stallations. 

Circlgrid panels are made by vacuum 
forming 0.015-inch translucent vinyl sheets 
to provide closely spaced circular depres 
sions 14-inch deep and 14-inch wide. Two 
of these sheets, with the circular depres 
sions fitted back to back, are then elec 
tronically bonded in sandwich-fashion 
with a 0.008-inch vinyl membrane, making 
an assembly 14-inch thick. They are fur 
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ELECTRIC POWER from New England's first nuclear power plant will come from this generator 
installed at the Rowe, Mass., site of the Yankee Atomic Electric Company plant. Built by West- 
inghouse Electric Corporation, the generator is designed to be hydrogen-cooled and to have a 
useful net power output of 134,000 kw. When the plant starts full operation late in 1960, it 
will feed electric power to the 10 utilities in New Engiand that combined to finance, build, and 


operate the Yankee Atomic plant. 


nished in the standard 235/- 2334- and 
2334- by 4754-inch panels 

rhe Circlgrid panel mav be left un- 
punctured, but for most applications, in- 
cluding the General Electric installation, 
a %,-inch hole is punched at the center 
of each circular area. The holes are de- 
signed to give intrinsic light control 
brightness is reduced in the glare zone 
between 45 and 90 degrees. As a result, 
higher foot-candle installations are al- 
lowed and this can be used to meet the 
Illuminating Engineering Society's illu- 
mination standards. 

Ihe special construction of the panels 
gives some additional advantages. The 
holes reduce dust and insect collection. 
They enable easy cleaning by rinsing the 


“CIRCLGRID"” panels 
here give proper light- 
ing for optical-type 
gauges and _instru- 
ments. This gauge con- 
trol room is at General 
Electric Company's ord- 
nance department plant 
at Pittsfield, Mass. The 
lighting panels are 
made from a special 
Bakelite rigid vinyl 
sheeting providing even 
diffusion, crack resist- 
ance, and easy fabri- 
cation by sealing. In- 
set shows close-up de- 
tail and cross-section 
of Circlgrid material. 
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panels back and forth in a detergent so- 
lution. Also, air is free to. circulate 
through the plenum 

Most important, the holes allow sprink- 
lers to be mounted behind the panels, yet 
operate effectively. The National Board 
of Fire Underwriters has approved the 
use of vinyl diffusers in this regard with 
perforations of 14 inch or over in diam- 
eter. 

Circlgrid panels do not support com- 
bustion, and are listed by Underwriters’ 
Laboratories as “non-combustible” with 
a flame spread rating of 20. The panels 
have been approved by the building code 
of practically every major city, including 
the very strict New York code. 

[he panels are available from several 








leading lighting manufacturers, many of 
whom list combination lighting and sus 
pension systems. Patents have been ap 
plied for in the United States and foreign 
countries. Circlgrid panels are fabricated 
from Bakelite rigid vinyl sheeting sup- 
plied by Union Carbide Plastics Company, 
Division of Union Carbide Corporation. 
This material provides controlled, even 
light diffusion, high resistance to crack 
ing, long life, and easy fabrication by 
sealing. EE 


High-Resolution 
Scanning Antenna 


An antenna developed by the National 
Bureau of Standards (NBS) promises to 
provide science with a new tool for experi- 
mental studics of the ionosphere. Without 
benefit of clectrical or mechanical moving 
parts, it scans a 42-degree azimuthal arc 
and can determine immediately the di- 
rection of radio signals received from a 
“forward-scatter’” transmission. 

In this type of very-high-frequency (vhf) 
radio propagation, radio cnergy is scat- 
tered from = cloud-like concentrations of 
electrons in the lower ionosphere and may 
arrive at the receiver site from any numbet 
of directions. The new development can 
pinpoint instantly the direction from 
which the scattered signal arrives and 
could) prove invaluable in tracing “best 
paths” for forward-scatter communication. 
It can be adapted for use in the observa- 
tion of a number of other ionospheric 
phenomena. 

At Table Mesa, a field station of the 
NBS Boulder Laboratories, H. V. Cottony 
and A. C. Wilson, of the Antenna Re- 
search Section’s Radio Systems Division, 
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have erected a row of seven 5-element 
Yagi antennas, directed along the Great 
Circle Path to the NBS Long Branch field 
station transmitter in Havana, Il1.—800 
miles distant from Boulder. The number 
of elements in the array is now being in- 
creased to 25 to permit a beam width of 
only 1.5 degrees. 

Radio signals beamed from the Havana 
station at a frequency of 41 me into the 
ionosphere are received at Table Mesa, 
but, heretofore, the direction from which 
the signal was reflected by the electron 
“clouds” has remained unknown. 

The electronic rapid scanning device, 
developed for use with the moderately 
directive Yagi antennas, swings a 5.8-degree 
beam in azimuth through the 42-degree 
sector 20 times a second. An oscilloscope 
synchronized to the incoming signal per- 
mits direct viewing or photographing. The 
device is novel in that it operates by purely 
electronic control of phasing and involves 
no mechanical apparatus such as that 
used for the sweep of radar antennas. 

The ionospheric forward-scatter mode 
of radio propagation has distinct advan- 
tages in that it is resistant to the polar 
blackouts which so often cause complete 
fading in other modes of short-wave prop- 
agation. Up to the present, there has 
been no method for determining the path 
of the received signal, but now the direc- 
tion of arrival of an ionospheric scatter 
signal can be seen—and followed as the 
signal path shifts. 

Besides providing a method for study 
of long-distance ionospheric forward-scat- 
ter communication phenomena, the an- 
tenna will be a valuable tool for other 
experimental studies. Bearings of ionized 
meteor trails may be obtained instantly. 
The principle is applicable to a design of 





A ROW of seven 5-element Yagi antennas, used in conjunction with an electronic scanning de- 
vice, has been erected at Table Mesa, a field site near Boulder, Colo., by the Antenna Research 
Section: of the National Bureau of Standards Boulder Laboratories. This new development can 
pinpoint instantly the direction of radio signals received from a ‘‘forward-scatter"’ transmission. 
it can also be adapted for use in the observation of a number of other ionospheric phenomena. 
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THE electronic rapid scanning device, con- 
tained in a trailer on Table Mesa beside the 
Yagi antennas with which it is used, swings 
a 5.8-degree beam in azimuth through the 
42-degree sector 20 times a second. An os- 
cilloscope (background) is synchronized to the 
incoming signal and permits direct viewing 
and photographing. The device is unique in 
that it operates by purely electronic control 
of phasing and involves no mechanical ap- 
paratus such as that used for the sweep of 
radar antennas. 


an antenna array for riometers (devices 
that listen to extra-terrestrial, or cosmic, 
noise which partially penetrates the iono- 
sphere). It could be used as a small-space, 
multidirection antenna for receiving and— 
with design changes—for transmitting. It 
is considered to have a number of possible 
uses in many of the research programs 


ee 


now probing toward outer space. 


Satellites Inflated 
with Plastic Foam Proposed 


fomorrow’s space stations and special- 
purpose statellites may be built with 
balloon-like tubes that can be folded into 
compact packages for launching and in- 
flated automatically in space with a plastic 
foam hardened by the sun’s heat, an 
engineer of the Radio Corporation of 
America (RCA) said recently 

This technique is now under study at 
RCA’'s Astro-Electronics Division, Prince 
ton, N. J., as a possible solution to the 
problem of setting up in space very large 
structures, such as extensive solar energy 
collectors and radar antennas 60 feet or 
more in diameter. It was described by 
C. C. Osgood, manager, design enginecer- 
ing, of the RCA division. 

Mr. Osgood said the use of inflatable 
tubes promises to overcome the size and 
weight limitations encountered in launch 
ing folded structures designed to be set 
up in space. As an example, he pointed 
out that an inflatable tube structure 
weighing only 52 pounds could provide a 
disc 44 feet in diameter capable of carry- 
ing a solar cell array weighing 420 pounds. 
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“For smaller short-life applications, a 
gas bottle large enough to inflate and 
maintain the leakage rate of the array is 
considered satisfactory,” said Mr. Os- 
good. “But for the larger, longer-life de- 
vices, the maintenance of shape and 
rigidity by continuous gas pressure is in- 
admissible because of the weight of tank- 
age. An arrangement of rigid ribs and 
hinge-lock combinations appears feasible, 
but is eliminated because of the high 
weight of the many pieces of hardware 
and frequent difficulty in meeting the 
folding requirements. 

“Additional search for methods of in- 
flation leads to the use of ‘foam-in-place’ 
structural members. This process makes 
use of the increase in volume—from three 
to fifty times between liquid reactants 
and the solid foam product. Before cur- 
ing, the foam has some fluid properties, 
and its pressure, plus that of the escaping 
by-products, can be used as the inflation 
pressure. The cured foam could provide 
the permanent rigidity required to retain 
the shape of the array. This would obvi- 
ate the need for continuous gas pressure 
or for transporting rigid structural mem- 
bers.” 

Mr. Osgood said that engineers at 
RCA’s Princeton Space Center are now 
investigating methods of foam inflation 
and the development of plastic foam ma- 
terials sufficiently resistant to the radia- 
tion encountered in space. He discussed 
several possible methods of foam infla- 
tion based on combination of the reacting 
elements by their simultaneous injection 
into the inflatable structure when the 
satellite is released in orbit from the 
launching vehicle 

A further method under study, accord- 
ing to Mr. Osgood, is the use of “frozen” 
materials that would be combined in the 
collapsed satellite structure before launch 
and kept below the reaction point by re- 
frigeration techniques until the orbit is 
achieved. In orbit, solar heat would start 
the reaction, generating the foam to ex 
pand the structure, and curing the foam 
to the desired hardness. EE 


Portable 
Infrared Viewer 


A portable infrared viewer, weighing 
only 214 pounds complete with batteries, 
is now being marketed by the Industrial 
Products Division of International Tele- 
phone and Telegraph Corporation, San 
Fernando, Calif. 

Developed for use in police work, medi- 
cal research, and the observation of film 
processing, the viewer also has an unusual 
application in detecting forgeries in oil 
paintings or other works of art. 

Completely _ self-contained, including 
optics, image converter tube, 6-kv_ transis- 
torized power supply and mercury cells, 
the viewer has the added feature of an 
adapter to replace the eyepiece so that 
images may be fed directly to a television 
or film camera. The 914- by 4- by 314-inch 
viewer operates from either a 117-volt a-c 
or a standard 12-volt d-c source. 

The viewer uses an image converter 
tube which has a response of 0.4 to 1.2 


OctToBER 1960 


CAP GMT eME LNTCLESE 


MINIATURE infrared 
viewer developed by 
Industrial Products Di- 
vision of ITT. 


microns, a resolution of 25 line pairs per 
mm, and a minimum infrared conversion 
index of 2. The gun-like unit is normally 
supplied with a 3-inch Soligar 16-mm F: 
1.9 lens, but is also available with any 
16-mm standard C-mount lens. EE 


Light Beam Tunnel Used 
for Atlas Azimuth Alignment 


An unusual light beam tunnel connects 
the theodolite shelter with the instru- 
mentation pod of the all-inertial guidance 
system to be installed in later models of 
the U.S. Air Force Atlas. 

The double-walled tunnel, a_ 16-inch- 
diameter 35-foot-long tube, encloses the 
light beams which are transmitted from 
the azimuth alignment theodolite system 
to a prism connected to the stable plat- 
form. The tunnel gives the alignment 
system an all-weather capability. Overcast 
can distort the light beam, thus causing 


AN ATLAS launching pad at the Air Force 
Missile Test Center, Cape Canaveral, shows 
azimuth alig wt equip t installation. 
The equipment, h din steel shelter at left, 
is connected to the instrumentation pod of the 
all-inertial Atlas by means of a light beam 
tunnel. A section of the tunnel falls, retracts, 
and a shutter closes on the front of the shel- 
ter, prior to first motion of the missile. Pylon- 
shaped housing in the foreground encloses 
the reference bench mark used by the Perkin 
Elmer electro-collimator to establish the cor- 
rect azimuth alignment for the Atlas. 
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alignment difficulties prior to flight firing. 

Accurate azimuth alignment is crucial 
since it gives the missile a correct azimuth 
heading. Error of several seconds of arc 
can result in off-target impact of many 
miles on a 6,000-mile-range firing. 

The theodolite electro-optical system 
establishes a fixed geographical reference 
in the inertial guidance system's gyro- 
scopes by precise measurement of angles 
from well-defined “bench marks” in the 
launching area. Azimuth orientation of 
the missile is performed automatically to 
the moment of launch by a closed elec- 
tronic loop between the theodolite and 
the stable platform in the Atlas instru- 
mentation pod. This pod is located above 
one of the missile’s boosters. 

The theodolite system, approximately 
8 by 8 by 6 feet, is housed in a steel-walled 
shelter which is air-conditioned for stabil- 
ity and operating environment. A shutter 
mechanism on the housing end of the 
light beam tunnel closes to protect the 
instrument from exhaust and flame dur- 


ELECTRO-COLLIMATOR developed by Perkin- 
Elmer under contract to Arma is used in azi- 
muth alignment of the Atlas inertial guidance 
system. The main housing, supported in the 
trunnion, is the auto collimator member of the 
electronic collimat bly and contains 
all the optical systems and a portion of the 
equipment electronics. The trunnion houses 
four replaceable electronics: the electronic 
chassis and instrument panel on the left 
side; the power chassis and power panel on 
the right side. Access to each chassis is pro- 
vided by a cover assembly. 
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ing static and flight firings. A section of 
the missile end of the tunnel 
prior to first motion of the Atlas. 

Iwin light beams cmanating from the 
theodolite and traveling up the tunnel 
are reflected back to the instrument by the 
mirror prism on the stable platform. Any 


retracts 


alignment crror causes the beams to pass 
through a slit in the monitor’s main prism 
photomultiplier tube. 
his creates an error signal representative 


and activates a 


of the direction and extent of misalign- 


ment. Transmission of the error. signal 
via the closed-loop system automatically 
drives the guidance platform back into 
proper alignment 

Azimuth bench mark reference is lo- 
air-condi- 
Atlas 
firing stand, approximately 60 to 70 fect 
(line of sight) from the theodolite shelte: 
Azimuth mark consists 
essentially of a Poro prism mounted atop 
a 18-inch-OD 14-inch-ID pipe, which is 


driven 70 feet into the ground for stability 


cated in another stecl-walled 


tioned shelter situated alongside th 


reference bench 


purpose Ss 
Perkin-Elmer 
factures — the 


Norwalk, Conn., manu- 


theodolit« clectro-optical 


systems under a 81.5 million contract with 
Arma Division of American Arma Corpo- 
the Atlas all- 


inertial guidance system, EE 


ration responsible — for 


Nuclear Design 
For U.S. Air Force 


Some details of design studies for a nu- 
clear-powered aircraft that could fly non- 
refueled to the limit of the crew’s endur- 
ance were revealed recentiv by the U.S. Air 
Force and Convair Division of General 
Dynamics Corporation. 

Drawings were released showing two 
swept-wing planes, cach having an assem- 
bly of jet-like engines mounted in the 
tail of the 


several possible configurations under study 


fuselage. This style is one of 
at Convair’s plant in Fort Worth, Texas, 
where nuclear plane research is conducted 
for the Air Force. 

conven- 


The canard-type planes lack 


tional tails. At each wing tip is a vertical 


stabilizer-rudder assembly. The horizon- 
tal stabilizer-clevator surfaces are placed 
far forward on the fuselage, like stubby 
wings 

One design is for the direct-air-cycle 
nuclear engine, 


by the 


a type under development 


General Electric Company. The 


pian ae 


: ee a ee — 
x | 
A ae os 


drawing for this aircraft shows a pair of 
conventional jet engines mounted unde: 
the wings, in addition to the nuclea 
powerplant. 

The other design employs indirect-cycle 
engines, a type under development by 
Pratt & Whitney Aircraft. 

Which type of nuclear power plant will 
be used in the first plane has not been 
determined. 

Convair has been conducting nuclear 
aircraft studies for the past 9 years. 

A converted B-36 bomber with reactor 
abeard was test flown for 2 years to study 
radiation effects on aircraft components, 
and to determine the best methods of pro- 
tecting crewmen from the effects of radia- 


tion. EE 


Electronic 
Fishing Line 
taking a dim view 


clectronic devel- 
S. Steel's American Steel and 


Fish evervwhere are 
of a new fishing line 
oped by | 
Wire Division, which 
bigesr catches for commercial fishermen. 
produced at the Wire 
Cable Works, at 


actually is a stecl cable 


holds promise of 

The new line, 
Division's Electrical 
Worcester, Mass., 
carrying clectrical conductors which could 
make it possible for commercial fishermen 
to use a wide range of electrical and clec- 
tronic devices to indicate the exact depth 
of their nets, when the nets are on the 
bottom, the ground speed of their trawl, 
and the size of their catch. 

The cable, designed to make commer- 
cial fishing more scientific, is being tested 
by the U. S. Bureau of Commercial Fish- 
eries’ exploratory fishing vessel, John N. 
Cobb, off the Pacific coast 

Specilically, the new cable, or “warp” 
as it is known in trawling jargon, can be 
used with a number of devices to improve 
yield. A depth telemeter attached to the 
warp indicates how deep the trawl is 
fishing, thus permitting crews to lower or 
raise the nets with pin-point accuracy to 
snare a catch located beforehand by echo 
sounding. 

Another instrument which can feed in- 
formation through the new cable is an on- 
bottom indicator. This signal device is 
triggered by a spring-loaded switch on the 
bottom of the trawl door. When the door 
is closed, because of the pressure of the 
sea bottom against it, a light burns in the 


pilot house. If trawling speed is too fast 


THIS is one version of 
nuclear-powered _ air- 
craft being designed 
for the Air Force by 
Convair Division of 
General Dynamics Cor- 
poration at its Fort 
Worth, Texas, plant. 
This swept-wing model 
would be powered by 
indirect-cycle nuclear 
engines mounted in the 
tail. 


Of Current Interest 


or underwater currents are encountered 
which affect the functioning of the trawl 
gear, Causing it to rise from the bottom, 
the trawl door 
spring-loaded switch on the door and the 
light in the pilot house goes out. 

Once a concentration of fish has been 
plotted by echo sounding, it is important 
to keep the trawl on course and moving at 
a closely regulated speed. A ground indi- 
cator, similar to a speedometer, helps the 
crew determine progress of the trawl along 
the sea bottom without reference to wind, 
current, or propeller speed, Impulses from 


opens. This throws the 


this contact device, transmitted along the 
cable from sea depths to the crew above, 
also aid in maneuvering the trawl close to 
on-bottom contours. 

Another advantage in using the cable 
is that thermometers installed on the warp 
indicate the temperatures of waters where 
the nets are fishing. Since fish concentra- 
tions may be governed by slight changes 
in temperature, knowledge of these varia- 
tions aid crewmen in keeping their trawls 
in the more heavily fish-populated waters. 

By means of a device attached near the 
trawl door, the warp will relay changes in 
the strain between the net and the door, 
indicating whether the catch is heavy o1 
light 

And in what may prove to be one of its 
uses, the cable can be 


most important 


equipped with lights, fathoms deep, to 


attract the fish into the trawl's path. eg 


HIPAR Aids 
Nike-Hercules Weapons System 


An advanced high-power long-range ac- 
quisition radar which more than triples 
the defensive 
Nike-Hercules weapons system has been 


developed by the General Electric Com- 


capabilitics of the present 


pany, it was disclosed recently by J. J. Far- 
rell, general manager of the 
heavy military 
Syracuse, N.Y. 

The prototype of this new radar is in- 
stalled at the White Sands Missile Range 
in southern New Mexico 


company s 


electronics department, 


Developed under a subcontract with the 
Bell Telephone 
N. ]., this new acquisition radar, known as 
Hipar, the U. S. Army's im- 
proved Nike—Hercules 
capability to meet the 


Laboratories, Whippany, 


provides 
weapons = system 
with the threat 


posed by hypersonic aircraft, short-range 


tactical ballistic missiles, and missiles of 
the size used in an air-to-ground mission, 
Mr. Farrell said. Western Electric Com- 
pany is prime contractor for the Nike- 
Hercules system. 

The improved Nike—Hercules weapons 
system is capable of detecting, tracking, 
and destroying any air-supported target 
in existence today, or now known to be on 
the drawing boards. Equally important, it 
has demonstrated its defense capabilities 
against tactical ballistic missiles of the 
field artillery type. The addition of Hirar 
also provides the over-all system with de- 
fense capabilities against air-to-surface 
missiles, and assures high performance 
despite attempts at sophisticated elec- 
tronic jamming that could be a threat 
during the forthcoming decade. 
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The new acquisition radar, which has 
been under development since 1957, is 
specially designed for use with the im- 
proved Nike—Hercules system. It provides 
long-range coverage on small, supersonic 
targets and supplies extremely precise azi- 
muth data so that the narrow-beam target 
tracking radars built by the Western Elec- 
tric Company can rapidly lock on high- 
performance missile targets. 

In addition to longer range, the high- 
gain narrow-beam antenna used by HIPAR 
provides high-angle coverage. Its high- 
altitude coverage also is appreciably 
better than most present-day acquisition, 
aircraft, carly warning, and surveillance 
radars. 

To permit the full detection capabil 
ities of the high-gain antenna to be real- 
ized despite the presence of enemy jam- 
ming, unique moving target indicator 
(MTI) and reeeiver circuits have been de- 
veloped for use with Hipar. These circuits 
employ the latest antijamming techniques 
that provide capabilities not previously 
possible with conventional MTT tech- 
niques. 

A new multimegawatt klystron tube, in- 
corporating several significant improve- 
ments over previous designs, has been de- 
veloped to produce the high-power pulsed 
r-f energy transmitted by Hrpar. Manu- 
factured by the General Electric Com- 
pany’s power tube department in Schenec- 
tady, N. Y., the man-sized tube was 
developed at the company’s Microwave 
Laboratory in Palo Alto, Calif. 

During recent months, a detailed study 
was undertaken to determine the feasibil- 
ity of repackaging the Hipar electronic 
equipment and utilizing a new semiauto- 
matic antenna erection technique to meet 
the mobility requirements of the Nike- 
Hercules field army system. This system 
could be swiftly deployed for use against 
tactical missiles. Results of this study con- 
ducted by General Electric in co-operation 
with the Bell Telephone Laboratories, 
Inc., indicate that the Hipar radar can 
meet the field army mobility requirements 
in all areas including air transportability, 
ground mobility, support requirements, 
and emplacement time. 


THIS radar (above, left) installed at the Muroto-Misaki Meteorological 
Station on the island of Shikoku, observes typhonic ‘“‘eyes’’ and de- 
termines oncoming storms’ directions. The giant Toshiba radar unit can 


OcToBER 1960 


Courtesy General Electric Co. 


U. S. ARMY’S improved Nike-Hercules system at White Sands Missile Range, N. Mex., showing 
General Electric-built high-power acquisition radar (HIPAR) housed in large radome and track- 
ing radars built by Western Electric Company, prime contractor for the Nike-Hercules system. 


For example, use of a semiautomatic 
antenna with an automatically erecting 
“Butterfly” reflector will cut system erec- 
tion time by 80°. Likewise, the entire 
radar system, including power generating 
equipment, can be transported in 10 
standard Nike—Hercules-type trailers and 
be airlifted in four C-124 aircraft. For 
cross-country mobility, Hipar can be in- 
stalled on “Goer’’-type vehicles. EE 


Giant Radar Unit 
Spots Typhoons 312 Miles Away 


A meteorological radar unit has been 
installed on a remote and rocky headland 
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jutting out into the Pacific Ocean to give 
Japan an unprecedented degree of protec- 
tion from one of its most implacable foes 
—tvphoons. 

[he unit, popularly known as “typhoon 
radar,” will be able to spot typhoons 312 
miles away. Most of the radar units hither- 
to in use in Japan for meteorological 
purposes have been able to spot typhoons 
only when they have come within a range 
of 170 miles. 

The vital need for early warning and 
plotting of typhoons was emphasized with 
grim force last vear when Typhoon Ise 
Bay hit the Nagoya region of central 
Japan, killing more than 5,000 people and 
causing more than 58.587 million ven 
worth of damage. 

With an earlier warning of when and 


detect typhoons more than 300 miles away. The image is projected 
on the screen in the instrument panel room inside the weather ob- 
servatory (above, right). 
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where the typhoon was going to hit, 
proper precautions could have been taken 
in time and the losses in life and property 
could have been greatly reduced. 

The new radar unit, by spotting ty- 
phoons when they are still far out over 
the Pacific, will help to provide the extra 
security that advance warning can give. 
By allowing time for threatened areas to 
be evacuated and for other precautionary 
measures to be taken, it could avert dis- 
aster. 

The new unit was produced by the 
Tokyo Shibaura Electric Company (To- 
shiba) and was installed in the meteor- 
ological station at Muroto-Misaki in Kochi 
Prefecture on the island of Shikoku at 
the end of August. 

The new Toshiba typhoon radar unit is 
officially Known as the TA-2378A type. It 
functions on a frequency band of 3,000 
mc with a wavelength of 3.9 inches. Its 
maximum output is 600 kw. 

It has a parabolic antenna 15.7 feet in 
diameter. The radar unit is also equipped 
with a revolutionary parametric amplifier 
which helps to give the typhoon radar its 
great range. 

Long-distance observation is also facil- 
itated by an iso-rainfall contouring device 
that warks with an analog computer. This 
is particularly valuable for observing the 
“eye” of a typhoon at long range, accord- 
ing to Saburo Makino, chief of Toshiba's 
Radar Section 

Shigeru Otsuka, chief of the Meteoro- 
logical Agency’s Radar Section, said the 
new parametric amplifier increases the 
unit’s sensitivity from 99 to 110 db. 

Mr. Otsuka, whose section will be re- 
sponsible for operating the typhoon radar, 
described it as “epoch-making, not only for 
its sensitivity but for its great range.” 

Most of the meteorological radar units 
hitherto in use in Japan work on a fre- 
quency of 5,000 mc, with a wavelength of 
2.2 inches and a maximum output of 300 
kw 

Units of this type have been in use at 
the Tokyo, Fukuoka, Tanegashima, Nase, 
and Okinawa meteorological stations 

EE 


NEW BOOKS 


The fellowing new books are among those 

recently received at the Engineering Sc¢ 

Library. Unless otherwise specified, books listed 

have be presented by the publishers. The 

Institute assumes no responsibility for state- 
ts made in the following summaries, infor- 
on for which is taken from the prefaces 
the books in question. 


CLASSIFICATION OF ELECTRON TUBES. 
By J. Haantjes and H. Carter. The Macmillan 
Company, 60 Fifth Ave., New York I1, N-Y., 
1960. 96 pages, 8% by 11’ inches, paper. 
$3.50. In this unusual guide to the principal 
types of electron tubes, a triple-page Classifica- 
tion chart presents a logical system of classifi- 
cation, showing the relationships between the 
various tubes. This chart is keyed to the 
text, which contains diagrammatic represen- 
tations, supplemented by brief descriptions 
and cut-away views, where necessary, of the 
various tubes. All illustrations are large, clear, 
and in color. Introductory chapters give a 
brief and simple account of the principal 
phenomena upon which the operation of 
electron tubes is based. 
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DIGITAL COMPUTER PRINCIPLES. By W. 
C. Irwin. D. Van Nostrand Company, Inc., 120 
Alexander St., Princeton, N.J., 1960. 321 pages, 
64% bv 9% inches, bound. $8. This is an 
introduction for the interested layman, not 
requiring a background in electronics or 
mathematics. The emphasis throughout is on 
principles, illustrated with examples of cir- 
cuits, devices, and systems familiar to the 
author but not otherwise unique. The book 
moves from consideration of details, the basic 
elements and components, to general descrip- 
tion and synthesis of total systems. Symbolic 
logic is given more emphasis than other sub- 
jects, due to the fundamental influence of 
logic in the behavior of the digital computer. 


ELECTROMAGNETIC ENERGY TRANS- 
MISSION AND RADIATION. By R. B. Ad- 
ler, and others. John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N.Y., 1960. 621 
pages, 6 by 9% inches, bound. $14.50. This 
is the test for one of the eight subjects of 
the new undergraduate “‘core curriculum” be- 
ing evolved by Massachusetts Institute of Tech- 
nology in electrical engineering. It treats elec- 
tromagnetic waves and oscillations by discussing 
the important linear-system concepts of the 
time and frequency domains, and the energy- 
power relations from the theories of lumped 
circuits and quasi-static fields, extending them 
to cover “distributed” situations, in which 
space assumes an importance equal to that of 
the other independent variables. The objective 
is to provide a 4-way viewpoint—time, fre- 
quency, energy (or power), and space. 


THE DYNAMIC BEHAVIOR OF THERMO. 
ELECTRIC DEVICES. By P. E. Gray. John 
Wiley & Sons, Inc., 440 Fourth Ave., New 
York 16, N.Y., 1960. 136 pages, 6 by 9% inches, 
bound. $3.50. This is the report of a study 
of the dynamic behavior of thermoelectric heat 
pumps and generators, made by means of a 
small-signal analysis of linear models. This 
analysis produces small-signal transfer func- 
tions that can be used to compute the response 
of devices in the frequency domain or in the 
time domain. Here, the small-signal analysis 
for the heat pump and for the thermoelectric 
generator and measurement of the small-signal 
response of a heat pump are described. There 
is also a chapter examining the modification 
of the heat-pump analysis to include a tem- 
perature-dependent resistivity 


AEROSPACE DICTIONARY. By Frank Gay- 
nor. Philosophical Library, 15 E. 40th St., 
New York 16, N.Y., 1960. 260 pages, 6% by 
9% inches, bound. $6. This dictionary lists 25 
sources, ranging from “Popular Mechanics 
Press” to the U.S. Atomic Energy Commission, 
and publications of the vears 1956-59. The 
terms and phrases defined include abbrevia- 
tions, astronautical and astrophysical terms, 
recognized designations for types of equip- 
ment, material, methods, personnel and organ- 
izations. Slang and colloquial terms such as 
“buzz bomb” and “hot” (for radioactive), nick 
names given to space projects (“Mrs. V" and 
Able and Baker’), and space vehicles (‘‘Ex- 
plorer “Sputnik’’) are included and so cate- 
gorized. The definitions are terse and simpli- 
fied, giving litthe more than identification in 
most cases. Inversion is not used, phrases being 
alphabetized as spoken, as ‘liquid oxgen ex- 
plosive,”” listed under “‘L.’ 


DICTIONARY OF NUCLEAR PHYSICS. Ed- 
ited by Hans Rau. W. S. Heinman Imported 
Books, 400 E. 72nd St., New York 21, N.Y., 
1957. 247 pages, 4% by 614 inches, bound. $5. 
This dictionary contains 5,000 English-German 
and German-English terms each, used in ura- 
nium mining, reactor building, nuclear fission 
and fusion, isotope research, and in other 
fields of nuclear physics. Particular considera- 
tion has been given to nuclear physical sym- 
bols and abbreviations of which more than 600 
are included 


PLASTICS TECHNICAL DICTIONARY, Vol- 
ume 2: German-English. By A. M. Wittfoht. 
Carl Hanser Verlag, Munich, West Germany, 
1959. 573 pages, 4544 bv 7/2 inches, bound. 
58 DM. This dictionary comprises German- 
English nomenclature used in the processing, 
fabricating, and use of plastics. It gives not 
only literal translation, but attempts to ex- 
plain linguistic and technical relationships by 
giving definitions, contexts, cross-references, di- 
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agrams, etc. When dealing with terms on test 
methods and properties, English and German 
units of measure are given. Bibliographical 
references are quoted in the case of recent 
developments or specialized terms. The ap- 
pendix contains illustrated sections on processes 
and machinery, a list of general and technical 
abbreviations, and tables of conversion and 
comparison. 


ELECTRONIC FLASH PHOTOGRAPHY. By 
R. L. Aspden. The Macmillan Company, 60 
Fifth Ave., New York I1, N.Y., 1960. 192 
pages, 542 by 9 inches, bound. $8.50. This 
volume describes current and evolving  tech- 
niques in the use of the flash discharge tube 
in photographic and radiographic practice and 
surveys the present state of the art. A picture 
of the technique as a whole is presented by 
means of theoretical outlines of principles to- 
gether with illustrated examples of practical 
work. Both British and American sources have 
been tapped. 


HANDBOOK OF GEOPHYSICS. Revised edi- 
tion. Published by the Macmillan Company, 
60 Fifth Ave., New York 11, N.Y., 1960. Vari- 
ous pagings, 8¥2 by II inches, bound. $15. 
Sixty experts collaborated in the preparation 
of this encyclopedic source of geophysical in- 
formation, which contains many tables, figures, 
and references to other publications. Included 
are papers on model atmospheres and atmos- 
pheric pressure, density, composition, and 
electricity; atmospheric exploratory devices and 
acoustic propagation; temperature, wind, pre- 
cipitation, clouds, visibility, the sun, meteors, 
and the ionosphere; thermal and cosmic radi- 
ation; electromagnetic wave propagation and 
geomagnetism; terrestrial surface parameters 
and jet aircraft condensation trails 


IONIZATION PHENOMENA IN’ GASES, 
FOURTH INTERNATIONAL CONFER- 
ENCE-PROCEEDINGS. 1959. Edited by N. R. 
Nilsson. North-Holland Publishing Company, 
Amsterdam, The Netherlands, 1960. 2 volumes, 
8% by 11% inches, bound. $34.50. These pro- 
ceedings contain over 200 papers arranged in 
the following subject categories: Volume I— 
Fundamental processes in gas discharges in- 
cluding collision and radiation processes, sur- 
face-gas interaction, and ionization in an elec- 
tric field; and different types of discharges 
and applications, including glow, arc, and 
spark discharges and methods of measurement. 
Volume 2—Theoretical and experimental stud- 
ies in plasma ager including transport 
phenomena, stability problems, interaction be 
tween a plasma and charged particles and 
velocity distribution of the electrons, plasma 
waves and spectra; and production, confine 
ment, and heating of plasmas, including the 
longitudinal and the azimuthal pinch, mirror 
machines and shock-waves. Volumes are con 
tinuously paged, author index in volume 2 
only. 


NAB ENGINEERING HANDBOOK. Edited 
by A. P. Walker. McGraw-Hill Book Company, 
Inc 330 W. 42nd St., New York 36, N.Y., 
1960. Various pagings, bound. $27.50. This 
book presents the design, construction, and 
operation of an entire broadcasting systein: 
from antennas and towers, through transmis- 
sion lines, transmitters, and studio-transmitter 
links, to studio lighting, remote pick-up, and 
national network facilities. Forty-seven au- 
thorities cover wave propagation, absorption, 
color television facilities, field strength meas- 
urement techniques, video-tape recordings, 
transistor applications, television translators 
and boosters, remote control, automatic log- 
ging techniques, and stereophonic broadcast- 
ing. Applicable Federal Communication Com- 
mission regulations, and standards are also 
given 


NON-CRYSTALLINE SOLIDS. Fadited by 

D. Fréchette. John Wiley & Sons, Inc 
Fourth Ave., New York 16, N.Y., 1960 
pages, 6 by 9% inches, bound. $15 
papers were presented at the fourth (1958) 
of a series of conferences sponsored by the 
Division of Physical Sciences of the National 
Academy of Sciences-National Research Coun- 
cil to enable invited experts to interchange 
information on a chosen topic. Previous con- 
ferences discussed phase transformation in 
solids (1948), imperfections in crystals (1950), 
and solid surfaces (1952). The papers in this 
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volume are arrangea in tour subject groups, 
dealing with noncrystalline materials from the 
standpoint of the scattering of radiation, elec- 
tronic structure, relaxation phenomena, and 
the structure and properties of special systems. 
Contributions were from Canada, England, 
France, Switzerland, the Netherlands, and the 
United States. 


ORGANIZING THE TECHNICAL CONFER- 
ENCE. By H. S. Kindler. Reinhold Publishing 
Corp., 430 Park Ave., New York 22, N.Y., 
1960. 139 pages, 6% by 9% inches, bound. $6. 
Being a guide for those wishing to plan or 
participate in a technical conference, the dis- 
cussion is focussed on the organization of 
smaller gatherings. All conference techniques 
described have been successfully tried, though 
some are more experimental than others. At 
tention is given to the purpose and types of 
conferences, initial planning: program develop- 
ment; auxiliary, supporting, and servicing ac- 
tivities; promotion and public relations; docu- 
mentation; and evaluation and _ follow-up 
activities. 


PROFESSIONAL ENGINEER’S EXAMINA- 
TION QUESTIONS AND ANSWERS. By W. 
S. La Londe, Jr. McGraw-Hill Book Company, 
Inc., 330 W. 42nd St., New York 36, N.Y., 
1960. 589 pages, 542 by 8% inches, bound 
$7.50. This is the second edition of a useful 
book which reviews engineering fundamentals 
in preparation for professional examinations, 
using mainly past examinations given by vari- 
ous State Boards of Examiners as sources for 
problems 


PROGRESS IN AUTOMATION, Volume 1. 
Edited by A. D. Booth. Academic Press, Inc., 
11] Fifth Ave., New York 3, N.Y., 1960. 226 
pages, 5% by 8% inches, bound. $8.50. This 
first volume of a proposed series contains 
eleven papers from leading British experts in 
the United Kingdom in devices for industrial 
control. Following an introduction to the field, 
with a brief historical note and definition of 
terms, are six papers covering analog con- 
version techniques, process control systems, po- 
sition control of machine tools, the inductosyn, 
nucleonic gauges, and nucleonic fluid density 
measurement. Five papers on applications deal 
with the Ferranti and E.M.I. systems of ma- 
chine tool control, control in the manufacture 
of steel strip, and automatic inspection 


THE RELAY GUIDE. By R. W. Auger, Rein- 
hold Publishing Corporation, 430 Park Ave., 
New York 22, N.Y., 1960. 383 pages, 8/2 by 
11% inches, bound, $10. This is a compendium 
of the electromechanical relays marketed in the 
United States by approximately 200 manufac- 
turers. Each relay is described by means of a 
detail drawing, specifications, operating char- 
acteristics, manufacturer, and often installa 
tion characteristics. The relays are classified 
according to type with multitype relays in 
cluded in the classification of their most spe 
cialized use and cross-referenced from other 
uses. Variations in a type are given in tables 
and lists at the entry for the basic type. There 
is an index of alternate characteristics and an 
index of manufacturers 


SEMICONDUCTOR ABSTRACTS, Volume V 
—1957 issue. Edited by C. S. Peet. John Wiley 
& Sons, Inc., 440 Fourth Ave., New York 16, 
N.Y., 1960. 449 pages, 84% by 11% inches, 
bound. $12. Some 1,700 references are listed 
in the new volume of this useful and thorough 
compilation. Most of the entries are from 1957 
with a scattering of earlier ones from a few 
foreign journals. Through intensive editing, 
more cross-references, reduction of duplication, 
and elimination of phenomena of lesser rele- 
vance like organic ferroelectrics and solution 
luminescence, this edition of the abstracts is 
smaller and the coverage more intensive than 
previous ones. Arrangement is by subject with 
four main divisions: elemental semiconductors, 
compound semiconductors, theory, and general 
applications. 


THE THEORY OF HEAT RADIATION. By 
Max Planck. Dover Publications, Inc., 920 
Broadway, New York 10, N.Y., 1959. 224 pages, 
5¥2 by 8 inches, paper. $1.50. This is a re- 
print of the 1914 translation of the second 
edition (1913) of Planck’s “Waermestrahlung,” 
in which he sets forth his hypothesis of 
quanta, as part of his special theory of radia- 
tion. This theory is presented as a_ possible 
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Library Services 


ENGINEERING Societies Library books, 
except bibliographies, handbooks, and 
other reference publications, may be bor- 
rowed by mail by AIEE members for a 
small handling charge. The Library also 
prepares bibliographies, maintains search 
and translation services, and can supply 
a photoprint or a microfilm copy of any 
item in its collection. Address inquiries 
to R. H. Phelps, Director, Engineering 
Societies Library, 29 W. 39 St., New 
York 18, N. Y. 











way of accounting for the processes of radiant 
energy from the same point of view as for 
the processes of molecular motion. The treat- 
ment starts from the simple known experi- 
mental laws of optics, and advances, by gradual 
extension and by addition of the results of 
electrodynamics and thermodynamics, to the 
problems of the spectral distribution of en- 
ergy and irreversibility. 


TRANSFORMERS AND GENERATORS FOR 
POWER SYSTEMS. By R. Langlois-Berthelot. 
Philosophical Library, Inc., 15 E. 40th St., 
New York 16, N.Y., 1960. 541 pages, 5% by 
8% inches, bound, $12. In this British trans- 
lation of the original French text both tran- 
sient and steady-state conditions are studied. In 
addition to chapters dealing with and de- 
veloping the fundamentals, there are survey 
chapters giving general treatment to practical 
aspects of special problems. The volume is 
divided into two books. Book | discusses the 
transformer, covering electromagnetic theory, 
windings, insulation, losses, voltage regulation, 
and phase connection, with survey chapters on 
abnormal conditions, special types of trans- 
formers and transformer construction, techni- 
cal literature, ard the particular interests of 
the specification and the operating engineer 
Book 2 deals with the synchronous machine 
under similar relevant headings 


TRANSISTOR CIRCUIT ANALYSIS AND 
DESIGN. By F. C. Fitchen. D. Van Nostrand 
Company, Inc., 120 Alexander St., Princeton, 
N.J., 1960. 356 pages, 6% by 9% inches, 
bound. $9. This is a text for juniors or seniors 
or for technical institute students with a back 
ground of a-c and d-c circuit theory and 
elementary vacuum-tube electronics. dt includes 
coverage of equivalent circuits and their par- 
ameters, single-stage, multistage, large-signal 
and communications amplifiers, feedback, and 
communications and pulse circuits and sys- 
tems, as well as the general introductory ma- 
terial on transistors as isolated components 
and as important parts of the practical clec- 
tronic circuit. 


THE USES OF ELECTRICITY IN THE OIL 
INDUSTRY. Edited by E. A. Reeves. Ernest 
Benn, Ltd., London, England, 1960. 296 pages, 
6% by 9% inches, bound. $10. This is a 
reference book for electrical and power engi- 
neers in the petroleum industry, and tor 
manufacturers of electric equipment for use 
ih the industry, which details the practices 
adopted by British oil companies. One chapter 
also describes where these differ from conti- 
nental and North American practices. Distrib- 
uted in America by Professional Books Inc. 


EFFECTIVE REPORT WRITING. By N. B. 
Sigband. Harper & Brothers, 49 E. 33rd St., 
New York 16, N.Y., 1960. 688 pages, 5% by 
82 inches, bound. $6.75. This book is de- 
signed to serve as a text in communication 
courses or as a guide for professional person- 
nel in business, government, and industry. For 
the inexperienced there are chapters on writ- 
ing style, the organization and analysis of data 
using both primary and secondary sources, and 
the actual construction of the report. For 
advanced students there are descriptions and 
examples of reports in various specialized areas, 
such as accounting, engineering, and govern- 
ment. Oral reports and letters of application 
also are described, and there is a detailed sec- 
tion on business letter writing. 


ELECTRICAL SYSTEMS DESIGN. By J. F. 
McPartland. Second edition. McGraw-Hill 
Book Company, Inc., 330 W. 42nd St., New 
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York 36, N. Y., 1960. 208 pages, 842 by 11% 
inches, bound. $7.75. This second edition in- 
cludes a wider variety of design details, illus- 
trated and analyzed in terms of modern design 
standards and the National Electrical Code. It 
covers residential wiring, selection and layout 
of lighting equipment, application of electric 
heating and air conditioning, and design of 
signal and communication circuits and layouts 
as well as preparation of plans and specifica- 
tions in the design of total electric systems 
for industrial, commercial, and institutional 
buildings. 


BASIC PRINCIPLES OF NUCLEAR SCI- 
ENCE AND REACTORS. By A. M. Jacobs, 
and others. D. Van Nostrand Company, Ine., 
120 Alexander St., Princeton, N. J., 1960. 262 
pages, 6% by 9% inches, bound. $6.50. Falling 
midway between theory and _ practical ap- 
proach, this discussion presents qualitative de- 
velopments of the basic theory of fission chain 
reactions, without mathematical rigor, and 
then uses these concepts to analyze existing 
reactor systems. The opening chapters intro- 
duce relevant concepts of modern physics, and 
the closing chapters discuss subjects related 
to the operation and use of nuclear reactors. 
Appendices include a chart of the nuclides, 
and tables of physical constants and conver- 
sion factors. 


SELECTED SEMICONDUCTOR CIRCUITS 
HANDBOOK. Edited by Seymour Schwartz. 
John Wiley and Sons, Inc., 440 Fourth Ave., 
New York 16, N. Y., 1960. Various pagings, 
6% by 9% inches, bound. $12. Emphasizing 
“building-block” circuitry, this aid in the de- 
sign of circuits for electronic equipment and 
systems presents the design philosophy and 
describes the pertinent characteristics of each 
circuit selected: It includes direct-coupled, 
low-frequency and high-frequency amplifiers, 
oscillators, a-c to d-c power suppliers, power 
converters, logic, magnetic and transistor cir- 
cuits, and small-signal nonlinear circuits 


MOLECULAR STRUCTURE. By ]. ¢ D. 
Brand and J]. C. Speakman. St. Martin's Press, 
Inc., 175 Fifth Ave., New York 10, N. Y., 
1960. 300 pages, 6 by 9% inches, bound. $8. 
This general account of the application of 
physical methods to the analysis of molecular 
structure, written for the graduate and re- 
search levels, emphasizes principles rather 
than practice. It includes discussions of sym- 
metry, elementary wave mechanics, rotation 
and vibration of molecules, nuclear resonance 
spectra, crystal structure analysis and electron 
diffraction 


THE SCATTERING AND DIFFRACTION 
OF WAVES. By R. W. P. King and Tai Tsun 
Wu. Harvard University Press, Cambridge, 
Mass., 1959. 218 pages, 5% by 8% inches, 
bound. $6. This monograph is intended to 
be a fairly comprehensive summary of re- 
search carried out primarily at Harvard, in 
those aspects of diffraction and scattering of 
electromagnetic waves that properly fall under 
the broad heading of reflections from surfaces 
of complex shape. Surfaces considered include 
circular cylinders, spheres, disks, and strips. 
Other topics covered include transmission 
through an aperture, and measurement of the 
back-scattering cross section of obstacles and 
of their diffracted fields 


MATHEMATICAL METHODS FOR DIGI- 
TAL COMPUTERS. Edited by Anthony Ral- 
ston and H. S. Wilf. John Wiley & Sons, Inc., 
440 Fourth Ave., New York 16, N. Y., 1960. 
293 pages, 7% by 101% inches, bound. $9. The 
first chapter describes methods of generation 
of elementary functions on digital computers. 
The remaining chapters each present a mathe- 
matical discussion of a particular method fol- 
lowed by related papers of special interest, all 
by authors in close contact with latest develop- 
ments. The areas covered in these chapters 
are: matrices and linear equations; ordinary 
differential equations; partial differential equa- 
tions; and statistics. The final chapter contains 
six papers on miscellaneous methods, includ- 
ing those for numerical and multiple quada- 
ture, and Fourier and network analyses 


LEXIKON DER HOCHFREQUENZ., NACH- 
RICHTEN- UND ELEKTROTECHNIK, Vol- 
umes 3 and 4. Edited by Curt Rint. Verlag 
Technik, Berlin, Germany, 1959. Various pag- 
ings, 442 by 6% inches, bound. Price: DM 
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28.75 per volume. Volumes 53 and 4 of an 
encyclopedic polyglot dictionary of high-fre- 
quency, communication, and electrical engi- 
necring terms. In addition to giving the 
corresponding terms in German, Russian, Eng- 
lish, and French, brief explanations in German 
are provided, with illustrations and mathe- 
matical formulas in some instances. So tar 
four volumes have been published, covering 
A to Z. The final volume is to be an index 
of all terms in English, French, and Russian 


IMPULSTECHNIK. By Frank Friingel. Aka- 
demische Verlagsgesellschaft Leipzig, West 
Germany, 1960. 575 pages, 64% by 8%4 inches 
bound. 54 DM. Under the title “impulse 
techniques” the author deals with the genera- 
tion and application of capacitor discharges 
Separate chapters cover the transformation of 
capacitor stored energy into current surges, 
voltage surges, heat pulses (welding), light 
pulses ‘(eg stroboscopy) acoustic pulses 
speak erosion, discharges, etc. Preliminary 
chapters cover general or basic aspects and 
the final 100 pages are devoted to measure 
ment methods for the various types ol general 
impulses 


FLACHENTRAGWERKE. By Karl Girk- 
mann. Springer-Verlag, Vienna, Austria, 1959 
682 pages 644 by 9% inches, bound. $17.15 
This is a detailed treatment of the elasto- 
statics of load-bearing structures, which dis- 
cusses the important problems involved in 
the calculations of stresses and deflections in 
plates, shells, and prismatic structures For 
practical use, the analvtic solution of a wide 
range of such problems is carried out, with 
particular attention to the underlying prin 
ciples. An extensive list of references accom- 
panies each of the five main sections 


ELEKTRISCHE ANTRIEBE. By Adolf Leon- 
hard. Second edition. Ferdinand Enke Verlag, 
Stuttgart, West Germany, 1959. 285 pages, 
62 by 914 inches, bound. DM 43. This mathe- 
matical study of the characteristics and opera- 
tion of electric drives covers the common 
aspects of all electric drives: starting, proper 
selection of type and size of the motor influ- 
ence of the working load on the motor, ete 
Practical applications are then discussed with 
many illustrative examples 


TECHNICAL LITERATURE 


The following recently issued technical litera- 
ture may be of interest to readers of Electrical 
Engineering. All ries should be addressed 


te the issuers 


REACTOR HANDBOOK. Volume I, Mate- 
rials. This is the first volume of the Atomic 
Energy Commission’s revised and enlarged 
1.200-page second edition. It contains 
chapters with over 1,000 tables and illustra- 
tions and was prepared by 105 of the nation’s 
foremost reactor scientists and engineers. There 
are extensive bibliographical references for 
each chapter. It is divided into seven parts 
General, Fuel Materials, Cladding and Struc 
tural Materials, Control Materials, Moderator 
Materials, Coolant Materials, and Shielding 
Material Phe book includes an appendix of 
Constitutional Diagrams of Binary Alloy Svs 
tems. The volume is available for $36.50 from 
Interscience Publishers, Ine 250 Fifth Ave 
New York I, N.Y 


n@ 
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PENETRATION OF CHARGED PARTI- 
CLES IN MATTER. The National Academy 
of Sciences has published proceedings of a 
conference held in September 1958 by a sub 
committee oft its Committee on Nuclear 
Science. Edited by Edwin A. Uehling of the 
University of Washington, the 25 papers pre 
sented cover topics ranging from the reliabil- 
ity of experimental data to new approaches in 
the theoretical description of energy loss 
mechanism. These are divided into sections on 
stopping power and range, recent develop- 
ments in the theory of stopping power, charge 
changing collisions, atomic and _ molecular 
scattering, ionization in gases by high-energy 
particles, and microscopic and macroscopic 
energy loss distributions. This volume may be 
purchased from the Printing and Publishing 
Office of the Academy-Research Council, 2101 
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Constitution Ave., Washington 25, D. C. Price 
$2 


1960 IRE WESCON CONVENTION 
RECORD. Papers presented at the Western 
Electronic Show and Convention provide an 
invaluable record of the latest important de- 
velopments in virtually evcry branch of the 
electronics field. They have been made avail- 
able in a 1,000-page volume, issued in cight 
parts: Antennas, Microwaves: Circuits, Device 
Applications; Electron Devices, Microminia- 
turization; Computers, Man-Machine Systems; 
Space, Telemetry, Instrumentation; Air Traffic 
Control, Military Electronics, Reliability; 
Broadcasting, Communications; Management, 
Writing and Speech. Price for the complete 
set is $11.70 for the IRE members, $381.20 for 
libraries and subscription agencies, $39.00 tor 
nonmembers. Individual parts mav also be 
ordered Available from The Institute of 
Radio Engineers. Inc., | E. 79th St., New 
York 21, N 


PROCEEDINGS OF THE NATIONAL IN. 
VENTIONS AND NEW PRODUCTS CON. 
FERENCE AND EXHIBITION. This 175-page 
volume contains the papers of 25° speakers 
who attended the conference which was held 
in Cleveland in June. It is available at $5 
per copy from the Cleveland Engineering So 
ciety, 3100 Chester Ave., Cleveland 14, Ohio. 


NEMA STANDARDS PUBLICATION — 
TRANSFORMERS, REGULATORS AND RE. 
ACTORS. the Transformer Section of ‘the 
National Electrical Manufacturers Association 
(NEMA) with the co-operation from other 
allied industry organizations has compiled all 
present transformer standards in this new 
publication. The text brings together infor- 
mation on transformer standards approved 
by the American Standards Association (ASA 
and those NEMA transformer standards which 
still are awaiting ASA approval. Included 
among the various standards are those for 
distribution, power and regulating trans 
formers, regulators and reactors, and = such 
special-purpose transformers as those used in 
unit substations, electric arc furnaces, and in 
dustrial rectifiers The material is divided 
into 20 separate parts and includes general 
standards, test code, terminology, and appa- 
ratus standards. This publication No. Tr 1 
1960 is available from NEMA Headquarters 
155 E. 44th Se., New York 17, N. Y., at Sl 


per copy 


AMERICAN STANDARDS. Electrical Dia- 
grams Y¥14.15-1960, newest section of American 
Standard Drafting Manual, contains definitions 
and general information applicable to most of 
the commonly used electrical diagrams. It also 
includes detailed recommendations on preferred 
practices for use in the preparation of these 
diagrams. The information in the standard 
pertains to electrical diagrams of the typ 
used by the electronics and communications 
industries. Price $1.50 per copy dmerican 
Standard Specifications for Industrial Accident 
Prevention Signs Z35.1-1959 deals with safety 
sign “language” and lays particular stress upon 
the need for uniformity, at all industrial levels, 
of accident prevention signs. The objective is 
to make workers familiar with the necessary 
sign designs, no matter where they may work. 
Standardization of design and color is the kev 
to recognition. Price $1.35 per copy. Both of 
these standards are available from American 
Standards Association, 10 FE 40th St., New 
York 16, N. ¥ 


NBS PUBLICATIONS. The National Bureau 
of Standards (NBS) has made the following 
publications available: Conductive Flooring 
for Hospttal Operating. Sparks which can re- 
sult from the accumulation of static electricity 
constitute a hazard in locations where explo- 
sive vapors are present. The most effective 
means of reducing this hazard consists in 
keeping the electrical resistance between all 
objects in the area so low that dangerous 
voltages are never attained. This 16-page 
NBS Monograph I1 studies the characteristics 
and performance of comductive flooring mate- 
rials as a primary factor in solving this prob- 
lem. Price 20¢. A Method for the Dynamic 
Determination of the Elastic, Dielectric, and 
Piezoelectric Constants of Quartz, NBS Mono- 
graph 9, includes chapters on general consider- 
ations, longitudinal vibration of rectangular 
bars, thickness vibration of quartz plates, and 
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determination of the constants of quartz. Price 
15¢. New Description of Thorium Spectra, 
NBC Monograph 17, price 65¢. These publi- 
cations may be ordered from the Superia 
tendent of Documents, U. S. Government 


Printing Office, Washington 25, D. ¢ 


OTS REPORTS. The U. S. Office of Tech- 
nical Services (OTS) has released the following 
reports for sale to the public: Research on 
Field Emission Cathodes PB 161526, price 
$2.75, describes a simplified method for pre 
dicting the electrical performance of field 
emission cathodes; 4 Survey of Solid-Staie 
Light Amplifiers and Allied Devices PB 161465, 
price $1.75, discusses electroluminescence and 
the application of this phenomenon to light- 
amplifier panels and other devices; Organic 
Semiconductors PB 161459, price $1.25, con 
tains results of experiments with organic 
semiconductors in molecular addition com 
pounds, solids with elements or compounds 
capable of charge transfer by oxidation-reduc 
tion mechanism, and conductivity and mobil- 
itv measurements. A summary of the l $. 
Navy's progress in develoving a= digital-to 
analog decoder using closed-loop sample data 
techniques is presented in two reports: The 
fnalysis and Design of Digitally-Controlled 
Instrument Servos PB 161020, price $2.25, dis- 
cusses the establishment of a mathematical 
model of the digital to analog; A Simulator 
Study of Two Digitally-Controlled Instrument 
Servos PB 161021, price $2, establishes experi- 
mental verification of the mathematical model 
described above. The preparation of thin films 
by pyrolytic deposition and other means tor 
potential use in) composite molecular clec- 
tronics is explained in Research on the Pyro 
lytic Deposition of Thin Films PB 161417, 
price $1.25, and A Direct-Reading Six-Decade 
Precision Frequency Generator, PB 151158, 
price 50¢, describes the development of a 
miniature generator which measures less than 
1S by 15 by 6 inches. All of the foregoing 
reports may be ordered from OTS, U. § 
Department of Commerce, Washington 25 


MECHANICAL DESIGN OF HYDRO 
PLANTS. this is the third and final volume 
of a S-olume series relating the design 
experience of the Tennessee Valley Authority 
(TVA) in civil, electrical, and mechanical 
work on hydroelectric projects, (following 
Civil and Structural Design and Electrical 
Design of Hydro Plants) and the sixth of a 
serics of special technical reports covering 
important phases ot engineering aml con 
struction work common to all projects built 
by IVA The report includes summaries of 
IVA's first 25 years of engineering and con 
struction achievements; hydraulic turbines; 
experience with auxiliary power gencrators; 
clevators compressed air systems oil sys 
tems and handling; heating, ventilating, and 
air conditioning: piping design: etc. It con 
tains 986 pages, 568 illustrations, 27 tables, and 
58 design drawings. Copies may be purchased 
from the TEVA Treasurer's Office Knoxville, 


lenn., for $3.75 


DIMENSIONS OF ELECTRONIC TUBES 
AND VALVES. this Fourth Supplement to 
Publication 67 by the International Electro- 
technical Commission includes bases, outlines, 
and caps. It is available from the Central 
Office, 1, rue de Varembé, Geneva, Switzer- 
land, Price Sw. Fr. 6 per copy plus postage 


IES RECOMMENDED PRACTICE FOR OF- 
FICE LIGHTING. [his $6-page booklet pre- 
pared by the Illuminating Engineering Society 
(IES) Committee on Office Lighting is the 
latest in a series of revised practices for office 
lighting providing material that is particu 
larly useful to architects, consulting lighting 
engineers, lighting engineers, and specialists 
for electric utilities and manufacturers, deco- 
rators, etc. Beginning with a general analysis 
of the office lighting problem, under specific 
headings the report describes office seeing 
tasks, the influence of lighting on seeing, qual- 
ity and quantity of illumination, and the in- 
fluence upon lighting and seeing of environ- 
mental factors such as room and equipment 
finishes and color. Various daylighting and 
electric lighting systems and controls are also 
described. Copies of the booklet may be ob- 
tained from Publications Office, Illuminating 
Engineering Society, 1860 Broadway, New 
York 23, N.Y. 
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a Spaulding 
before and after 


Spaulding reduced 11 operations 
to 2 operations, cut cost by 
75% in the production of this part. 


NOW IT'S CALLED VALUE ANALYSIS 


As any Spaulding customer can tell you, the only Material, processed by Spaulding’s own 
thing new about Value Analysis is the name. Fabricating Department. 

Spaulding has been rendering this service for 
years with engineers who evaluate a part or 
assembly, then show how it can be made better, Industrial Plastics and Vulcanized Fibre hold 
easier and at a lower cost with a Spaulding the same advantages for your product. 


The unique characteristics of Spaulding 


SPAULDING FIBRE CGwPA RY, +N. 


379 Wheeler Street, Tonawanda, New York 


gy ee 


SPALLING VALUE ANaLYeIS SPAULDING FIBRE COMPANY, INC. 


379 Wheeler Street 
Tonawanda, New York 


Please send a free copy of the brochure, 
“Spaulding Value Analysis.” 


Name.__ 


at Cemeations to 2 Operations. 
Cut Cott oy TH im the Onxhaom of Om 2 





Firm 
} 
SPAVLOING FIBRE COMPANY, INC 


i a 
f Address 
ree Value Analysis Brochure. Send for your copy now 
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New from the only manufacturer of all cable accessories... 


BAKELITE INSULATING BUSHING FILL PLUG ARMOR CLAMP 


LOCK NUT FLANGE GASKET VENT SCREW: 


BAKELITE SEALING DISCS “O” RING COMPOUND CHAMBER RS SEAL 


GaW Series 800 
interlocked Armor Cable Fittings 


. » « accommodate all commercially available interlocked armor cable 


. . « reduce installation time and effort 


. - » available for immediate delivery 


New GéW Series 800 Fittings not only terminate, but sup- 
port, ground, mount, and dead end on the widest variety 
of applications. They offer simplified, modern design in 
only four basic pipe sizes to accommodate all interlocked 
armor cable now being manufactured. Eight different fit- 
tings in each size means faster installation from simple 
armor clamps to compound-filled terminations used in 
any position. 
CHECK THESE SIGNIFICANT FEATURES: 

® High strength aluminum parts 

® Resistoyl® gaskets 

® RS seals proven on potheads, boxes, and switches 

®@ Interchangeable components 

® Water-tight construction 


SAM cuw rcrnic sreciauty company | 
G'w GaW ELECTRIC SPECIALTY COMPANY 


3510 West 127th Street * Blue Island, Illinois 


[] Send me a copy of Catalog H detailing facts about the new G&W Series 800 
interlocked Armor Cable Fittings. 


| specify interlocked armor cable for the following applications: 


GéW’s Series 800 Fittings are an important addition to the 
only complete line of cable accessories available ... GaW 
also offers the best engineering information service to 
assist you in any of the following areas: 


Potheads . . . Terminating Kits .. . 


Splice Kits and Boxes .. . Joints... 


All high and low voltage Cable Accessories 


Further proof that you save time and money by relying on 
the dependability of G&W’s constant product development. 
For the detailed story on the new Series 800 Fittings, mail 
the coupon below for your copy of Catalog H. 
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Sandia Corporation's research in the field of piezoelectricity, ferroelectricity and 
ferromagnetism has opened a new field in “Explosive-to-Electric Transducers” 

Sandia Corporation has developed high energy density transducers which c 
vert explosive shock energy into megawatt peak electrical power. 

Explosive transducers are typical of the provocative and rewarding ficlds at 
Sandia for men with ability and interest in working in the forefronts of research 
and development. 

For those with a Ph. D in physics or engineering Sandia offers an opportunity 
in a variety of fields including solid state physics, magnetohydrodynamics, materials 
research, explosives technology, pulse phenomena and radiation damage. 

If you are interested in a career with Sandia Corporation write to either our 
Albuquerque or Livermore Laboratory for the illustrated brochure detailing the op- 
portunities offered to these scientists and engineers. 


ALBUQUERQUE, NEW MEXICO Send Resume to Staff Employment Section 551 


LIVERMORE, CALIFORNIA Cy 
SANDIA CORPORATION 
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NEW SYLVANIA 


FLEXI-CORE 


TRANSFORMER 


s=> 
creates new freedom for designers! 








Radically new in concept! 
Radically different in construc- 
tion! Radically smaller and 
lighter! That’s the dramatic 
news in the Sylvania Flexi-core 
transformer. And for the de- 
sign engineer, Flexi-core opens 
up whole new design possibilities. 


Thanks to this new core construction, 
Sylvania can now make transformers 
up to 30% smaller and lighter than 
types now in use! Odd size and spe- 
cial shape transformers can be made 
without the usual penalties in cost 
and delivery. RESULT: the design 
engineer can make the sweeping 
changes he desires and still stay 
within budget restrictions. 

The heart of the new transformer is 


a formed core consisting of nests of 
laminations of fabricated steel strips. 


E-i CONFIGURATION 





These transformers 


have identical electrical 


characteristics. 


STANDARD NEW FLEXI-CORE 


PRODUCED BY SYLVANIA 


The nests are fitted together provid- 
ing 100% interleaving, thus mini- 
mizing magnetizing current. And 
since virtually any size core can be 
produced from the steel strips—no 
tools or dies are needed. RESULT: 
the design engineer now for the first 
time can dictate the physical con- 
figuration of a transformer, depend- 
ing upon the electrical characteristics 
required. 

Consult your Sylvania Special Prod- 
ucts representative. Or write: Sylvania 
Electric Products Inc., Ipswich, Mass. 


YLUVANTA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS (ex) 





It might sound like splitting hairs to 

talk a few hours’ time saving on a job 
as expensive as building a high voltage pot- 
head. Yet, it’s a fact, these few hours are 
very valuable! 


Modern O-B capacitor-graded potheads 
have many components that are factory 
assembled - - many more that are consider- 
ably simplified. The construction crew can 
leave the job at quitting time with an O-B 
pothead completed. 


This means that the oil-filled cable need 
not be under temporary seal over night. Risk 
of exposure is cut materially. Ask your cable 
man what it means to clean up a pothead 
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in a day’s time, and have it under permanent 
seal by sun-down. Here is where the time 
saving of O-B potheads really pays off. 
This is just one of many features of O-B’s 
new terminal equipment. It will pay you to 
know the whole story before you plan any 
new construction. You can get it from your 
O-B representative or by writing us direct. 


OHIO BRASS COMPANY, MANSFIELD, OHIO 


PORCELAIN INSULATORS - LINE HARDWARE - CAPACITORS - LIGHTNING ARRESTERS 
BUSHINGS - HOLAN TRUCK-MOUNTED POWER DEVICES AND BODIES - BRONZE VALVES 
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New HUGHES® nanosecond diodes switch 50 times 
faster than standard germanium diodes. i your circuits requ 


response, faster recc with greater accurac fe) solve probien 
jes signed to make 
the most wanted param 
than the usual germaniu 
efficiencies grea 
E ), which 
accuracy 
These 
h-frc 
low-level 
with exacting requ 
good man to know. Cz Y 
Or write Hughe smicondu Division, M ng partment, 500 Superior 


Newport Beach, Californi 


SPECIFICATIONS 
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Forward pag ix | @ Specified Voltage Efficiency JAN Capacitance Dynamic Te to R Recov. Circ. 
100nA A 8 
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4 ™ 2 wv) | mA) 


¥ : 
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Creating a new world with E TRONICS 


__ HUGHES 


* SEMICONDUCTOR DIVISION 


HUGHES A*RCRAFT CoMPaN 





L-M's revolutionary new Electronic 
Control mounts at a convenient 
height on mounting frame or line 
pole. Available for both Types RE 
and WE 3-phase reclosers. You 
have famous L-M protection for your 
system with maximum flexibility: to 
560 amperes continuous, in voltage 
ratings 2.4 through 14.4 kv, with in- 
terrupting capacity to 12000 amps at 
4.8 kv, 10000 amps at 8.32 kv and 8000 
amps at 14.4 kv. 








Outstanding 
Features of 
L-M Reclosers 
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@ Lowest possible cost—no other device can match 
L-M's recloser protection for the same money. 


@ Simple installation—when controls are adjusted you 
just connect circuit conductors to bushing terminals 
and recloser is in operation. 


@ Wholly-contained—requires no auxiliary power sup- 
plies or relays whether installed in substation or on 
pole top. 


Row 
New L-M Electronic Control Adds: 


@ Greater control flexibility—minimum trip current, num- 
ber of operations to lockout, number of fast and retarded 
operations and time-current characteristics field-changed 
without untanking or interrupting service. 


@ Greater Application Flexibility—the basic Electronic 
control is complete with all control possibilities built in 


except optional ground trip. All possible protection is con- 
tained in one unit. 


®@ Complete test-ability—control may be tested with 120 
volts AC with very low current. 


® Ground Level Operation—Control panel may be 
mounted independent of recloser. 
® Simplified Coordination—L-M Electronic control offers 


special operating characteristics apart from time-current 
characteristics presently offered. 
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L-M’s New Electronic Control Provides 
Greater Flexibility For Reclosers 


Relay, System Protection and Substation Engineers will find that the new Type 
RE and WE Reclosers offer the ultimate in coordinated system protection. 


by N. K. DELANEY 
Product Manager, 
Switchgear and Capacitors 
Line Material Industries 


Oil Circuit Reclosers as developed by Line Material some years 
ago have been universally accepted as tremendously efficient, 
cost-saving protection for distribution lines and substations. 


One reason for L-M’s outstanding leadership in reclosers has 
been the L-M-developed hydraulic control, which is extremely 
dependable, and well accepted. 

Today Line Material announces another revolutionary new 
engineering development—the L-M Electronic Control. 

The Electronic control consists of a solid-state transistorized 
sensing and control device: time-delay relays for resetting and 


reclosing ; provisions for ground current tripping; test and con- 
trol switches; and plug-in components to provide for changing 
time-current curves and sequences without service interruptions. 
The L-M Electronic control provides greater flexibility, greater 
accessibility, and a wider choice of time-current curves than 
have been available even with L-M’s outstanding hydraulic 
control. 


Now Get Electronic Coordination 


Get complete details on this outstanding improvement by Line 
Material in automatic line protection. Ask the L-M Field Engi- 
neer for Product Information Bulletin CR1WE, and ideas on 
how you can take advantage of this remarkable new develop- 
ment in oil circuit reclosers. Call the nearest L-M office; or 
phone or write Line Material Industries, Milwaukee 1, 
Wisconsin. In Canada: CLM Industries, McGraw-Edison 
(Canada) Limited, Toronto 13, Canada. 


® LINE MATERIAL Industries 


McGRAW-EDISON COMPANY 


MeGRAW 


Recloiers, Sectionalizers, and Oil Switches HIN) 4 


OISTRIBUTION TRANSFORMERS - RECLOSERS, SECTIONALIZERS AND OIL SWITCHES - FUSE CUTOUTS AND FUSE LINKS « LIGHTNING ARRESTERS - POWER SWITCHING EQUIPMENT 
PACKAGED SUBSTATIONS - CAPACITORS - REGULATORS - OUTDOOR LIGHTING - LINE CONSTRUCTION MATERIALS + PORCELAIN INSULATORS - FIBRE PIPE & CONDUIT 








One ofa series 


New Light on a Compound Semiconductor 


Pictured is a new and unusual transistor .. . made from a compound 
semiconductor. Its electronic properties are greatly affected by light. It is 
a field-effect transistor having input impedances up to 100 megohms 
(versus 1,000 ohms for junction transistors). Its unique combination 

of properties has enabled it to perform some novel circuit functions 

not possible with other transistors. 


Still in the early experimental stage, this phototransistor is a 

tangible result of the General Motors Research Laboratories’ program on 
semiconductors — particularly the group II-VI compound, 

cadmium sulfide. Behind its development lies the steady accumulation 
of (1) know-how in crystal growing, doping, and contact 

preparation and (2) information about CdS’s intriguing solid state 
properties (red or green luminescence, high photoconductivity, 

short relaxation times, etc.). 


For the researcher, this three-terminal device is adding a new dimension 
to the fundamental understanding of semiconductors. For instance: 

GM Research scientists have uncovered the important role of 
photo-generated holes in modulating the conductance of this intrinsic 
semiconductor and have determined the hole drift mobility 

through a new theoretical analysis. 


These semiconductor investigations illustrate the dual aim of GM 
Research: contributions to the science, advances in the technology of 
“important new subject areas. Such research is the initial step in 
General Motors’ continuing quest for “more and better things 

for more people.” 


General Motors Research Laboratories 


Warren, Michigan 
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At Last— High Reliability in 
Carbon - Film Potentiometers! 


Bou 


twice the stability of a 


npot? art 


it temperatures as higli Spe 


; 
an incorporate high-res ince finite-resolutior tentiom Trimpot Resist 


eters in your circuit without s 

Resistor a remarkable new 

virtually eliminates the problem s norn 

by extremes of temperature and humidity 
Thanks to this exclusive Bourns development, 

Trimpot carbon units can operate at temperatures 


utor stocks w 


NUMBER 10—RELIABILITY SERIES 


idit they far ex 
i MIL-R-94B 
ts are available from factory and d 
th three terminal types three mounting styles 
and standard resistances ranging from 20K to 
1 Meg. Resiston elements are available in most 
Bourns configurations. Write for the new Trimpot 
summary brochure and list of stocking distribu 
tors and representatives. 


TEMPERATURE _COEFHIGIE 


Exclusive manufacturers of Trimpot®, Trimit® and E-Z-Trim®. Pioneers in transducers for position, pressure and acceleration. 
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Westinghouse extends 
“TAUT BAND SUSPENSION” to full line of 


As a result of the outstanding performance records 
and customer preference established by thousands 
of Westinghouse TBS* instruments in all types of 
applications during the past year, this revolutionary 
new instrument design has now been extended to 
the full line of our switchboard instruments. These 
include the full-view 41/," circular scale, and 6” 
rectangular 100° scale designs. This remarkable 
development, introduced by Westinghouse in 1958, 
enables Westinghouse instruments to withstand ex- 
treme vibration and shock that adversely affect any 
other instrument. Users have found, too, that TBS 
offers complete freedom from replacement of pivots, 
bearings and springs . . . a significant saving in 
instrument maintenance costs. All types also meet 


or exceed ASA Specification C39.1 for switchboard 
instruments. 

Exhaustive tests, conducted over a period of more 
than three years, included the most severe shock and 
vibration conditions that could be imagined for in- 
struments. Field performance has more than justi- 
fied our expectations. Application data derived dur- 
ing this period will help us continue to lead the 
industry in developing more accurate and reliable 
instrumentation for you. 

Elimination of the conventional pivots and bear- 
ings provides an extremely rugged unit . . . elimi- 
nates friction . . . provides higher sensitivity . . . and 
results in almost infallible repeatability. For exam- 
ple, the Type KX-241, 250° full-view instruments 
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switchboard instruments 


have full-scale deflection as low as 50 microamperes. 
Even higher sensitivities are available in the Type 
KX-251, 100° scale designs. These sensitive instru- 
ments will continuously withstand overloads up to 
150 times full-scale deflection. 

The Westinghouse TBS switchboard instrument 
line includes: both a-c and d-c ammeters, milliam- 
meters, voltmeters; d-c microammeters; frequency 
meters; temperature indicators and ground detec- 
tors; a-c wattmeters and varmeters with Hall gen- 
erator watt transducers. 

Call your Westinghouse representative for com- 
plete details of the remarkably rugged TBS line. Or, 
write Westinghouse Electric Corporation, P.O. Box 
868, Pittsburgh 30, Pennsylvania. 


Ocroser 1960 


*Westinghouse ‘“Taut Band Suspension” —A tough 
metal band about one-tenth the thickness of a hu- 
man hair is the heart of the amazing suspension 
system developed by Westinghouse instrument en- 
gineers. All Westinghouse instruments shipped after 
June 30, 1960, using Taut Band Suspension will 


bear the trade-mark Zz on the dial face. J-40532 


You caw BE SURE...iF os Westi nghouse 
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Your systems’ sentry, Scam De-Line annunciators, now 
offers a new MAGNA-PLAC nameplate which provides a 
full 10%” of engraving area—70% more than conventional 
nameplates. 

MAGNA-PLAC gives engineers increased area to more 
accurately describe condition variations or to employ larger 
characters for greater visibility. MAGNA-PLAC is inter- 
changeable with standard Scam nameplates and optionally 
available on De-Line units without extra charge. 

Other De-Line features include side by side or stack 
mounting for practical, economical system expansion; a 
single plug-in relay for both normally open or normally 
closed contacts; and sequence options after installation. 

Yes, continuous product improvements such as MAGNA- 
PLAC, flexible application, ruggedness and reliability are 
what make De-Line the engineer’s annunciator. 


Complete Monttoring Systems for Industry 
INSTRUMENT CORP. 


Dept. C, 1811 W. Irving Park Rd., Chicago 13, Ill. 


Representatives in Principal Cities 











WRITE FOR MORE INFORMATION on De-Line MAGNA-PLAC. Just sign and attach 
coupon to company letterhead. 
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New & Improved Products 
(Continued from page 30A) 


Process Computer 

Designed to combine instrumenta- 
tion from primary elements to final 
control, the 690 industrial processing 
computer features parallel operation 
and a high computation speed. The 
system features an unusually large 
memory with a special instruction vo- 
cabulary. A core memory provides ac 
cess capacities of 1,024, 2,048, and 
4,096 words. Random access permits a 
word extraction in 20 microseconds. A 
drum memory, normally used for pro- 
gram storage, is available in capacities 
of 4,096 and 8,192 words, with ac- 
cess time of 17 milliseconds. Applica- 
tions will range from electric power 
generation control to petroleum re- 
fining and steel mill operations. Min- 
neapolis-Honeywell Regulator Co., 


Wellesley Hills, Mass. 


Brushless D-C Motor... 


Brushes, brush racks, springs, slip- 
rings, and commutators have all 
been eliminated from this newly de- 
veloped d-c motor. The resulting de- 
sign not only allows a drastic decrease 
in motor size, but also eliminates 
radio noise and those environmental 
problems usually encountered in op- 
erating d-c motors in explosive gases 
and fuels, or in outer space. Speeds can 
be varied through an infinite range, 
with smaller units operating up to 250,- 
000 rpm. Centrifuges, mixers, vacuum 
cleaners, and other machines and ap- 
pliances may eventually benefit from 
this development. Yuba Consolidated 
Industries, Inc., 1275 California Ave., 
Palo Alto, Calif. 


Pad-Mounted Transformer... 


A new transformer, designed espe- 
cially for commercial suburban areas 
with heavy low-voltage load concentra- 
tion, is now available in 3-phase sizes, 
225 through 1,500 kva with high-volt- 
age, 2,400 through 13,800 (no taps), 
and with a low voltage of 208Y/120 or 
480Y/277. Low in cost and versatile in 
application, these pad-mounted trans- 
formers are suitable for use in shopping 
centers, hotels, drive-in theaters, 
schools, motels, and other commercial 
areas. All unnecessary gauges and ac- 
cessories have been eliminated giving 
the transformer modern uncluttered 
exterior. Allis-Chalmers Manufactur- 
ing Co., Milwaukee 1, Wisc. 


(Continued on page 54A) 
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Opportunities in Systems Development 


Harnessing a new principle of incremental drive 


guidance. In every area of research and 


Here is a new way to convert high-speed 
shaft motion into precise increments, step- 
ping forward, backward or oscillating al- 
ternately. It was developed from scratch 
by IBM engineers. 

This truly clutchable incremental stepper 
provides precise control of acceleration, 


runs at high speed, and has great accuracy. 


The Method of Attack 
IBM engineers tackled the problem of 
high-speed, start-and-stop motion on a 
theoretical basis. They analyzed the loads 
and accelerations involved, and decided 


what masses and forces would be practi- 
cable. The stepper they developed is not 
only more versatile and efficient than alter- 
nate methods but also gives greater life 
expectancy, requires no elaborate oil bath, 
and is easier to package into a machine 


assembly. 


Whether it’s a problem in mechanics, elec- 
tronics or physical science, IBM engineers 
are encouraged to attack problems from 
fresh viewpoints. Depending on your field, 
vou might be interested in the advances 
IBM people are making in magnetics, 

owaves, semiconductors and inertial 


development, you will find IBM receptive 
to the individual who wants to make sig- 


nificant contributions. 


How to Start an IBM Career 
Right now, there are several key openings 
in IBM’s expanding research and devel- 
opment staff. If vou have a degree in engi- 
neering, mathematics or one of the sci- 
ences—plus experience in your field, write, 
briefly describing your qualifications, to: 
Manager of Technical Employment 
IBM Corporation, Dept. 550W 
590 Madison Avenue, New York 22, N. Y. 


IBM 
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why 

can’t 
everybody 
build 
switchboards 
like 

this? 


The answer is simple: only Federal Pacific has 
the Rotary Handle QMQGB fusible switch units 
with visible blades... with the high-current ca- 
pacity of a circuit breaker... with the 200,000 
ampere interrupting capacity of fuses. Some 
manufacturers still use welded angle frames 
of 16 or 14 gauge steel plates. Federal Pacific 
utilizes bolted channel construction of 11 
gauge steel for maximum strength and rigidity. 
What's more, Federal Pacific switchboards are 
designed on the modular principle: when you 
need to control more power, you can add units 
or entire sections — quickly and easily. Look 
again at the switchboard shown! It looks as 
new on the outside as it is on the inside—thanks 
to the Raymond Loewy design—exclusive with 
Federal Pacific. And if you think all this costs 
more, you’re in for a pleasant experience when 
you contact your Federal Pacific representa- 
tive. Write for Bulletin 2100, Dept. FP-7, 
Federal Pacific Electric Co., Newark 1, N. J. 


FEDERAL PACIFIC ELECTRIC COMPANY 
4 
FRE 


growth through creative energy 





Sheet Metal and Alloy Components, Weld- 
ments and Plate Work, Custom Fabricated 


Electrical Enclosures 


@ Serving the nation’s leading manufac- 
turers for over 50 years 

© Complete facilities to 4%” thicknesses 
in sheet, plate and light structurals 


e Specialists in stainless, aluminum, 
monel and other alloys 


© 170,000 sq. ft. plant with crane capa- 
city up to 25 tons 


Write for your copy of the K&B 40- 
page Fabrication Catalog or send your 
prints for prompt quotation. 


The Kirk & Blum Manufacturing Co, 
3204 Forrer St., Cincinnati 9, Ohio 


= Custom 
serie Fabricated 
* et %e5 b 


KIRK. Rlum 





New & Improved Products 
(Continued from page 30A) 


TV Microwave Relay... 


Designed to provide ten times the 
rf power output of previous models, 
this new MV-30 system utilizes a full 
l-watt klystron to generate the micro- 
wave carrier and provide a 10-db sig- 
nal strength gain. This increased 
signal-to-noise ratio insures — better 
quality television pictures. The re- 
ceiver features a long-life if strip with 
built-in phase equalization for mini- 
mum distortion. Motorola Inc., 4501 
W. Augusta Blud., Chicago 51, Ill. 


Push Key Storage... 


\ savings of 70° in floor space 
and 32%, in man-hours can be realized 
with this latest storage and materials 
handling device. Employing a dual 
command with a memory circuit, the 
operator can set the device to deliver 
one load and then pick up a different 
load in another location in one selec- 
tive loading cycle. Pallet loads up to 
1,000 pounds can be placed or retrieved 
in 768 openings for random storage 
by an electrically operated traveling 
crane. The Triax Co., 11955 Shaker 
Blud., Cleveland 20, Ohio. 


Miniature Motor... 


Less than | cubic inch in size and 
weighing only 4 ounces, this miniature 
\-hp hydraulic servo motor is barely 
1/100 as large as a conventional motor 
of equal power. Designed for con- 
trolling missile antennas as they track 
moving targets, the motor can also be 
used to control missiles, aircraft, and 
marine vehicles. Full power is devel- 
oped at 6,000 rpm and displacement is 
0.02 cubic inchces per revolution. 
Bendix-Hamilton Div., Hamilton, 
Ohio. 


Connectors ... 


Fabricated from high-strength 
6061-T6 aluminum alloy, these con- 
nectors and lugs are electro-tin plated 
to assure high tensile yield strength, 
resistance to corrosion, and high elec 
trical conductivity. Cited as having 
50% more strength and conductivity 
than common aluminum die cast al- 
loys, the line is designed for single and 
double cables up to 600 MCM, box 
style lugs up to 600 MCM, and switch 
gear lugs with two mounting holes up 
to 1,590 MCM. Ilsco Corp., 4730 Madi- 
son Rd., Cincinnati 27, Ohio. 


(Continued on page 56A) 
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imagine!... 7,500,000" 


Think of it—the highest magnetic power ever achieved, in virtually any size and shape—through the use of 
commercially produced ALNICUS 75®...an entirely new and exclusive development of U.S. MAGNET & 
ALLOY CORPORATION. 


This revolutionary advance in the development of a high energy level permanent magnet material is in marked 
contrast to the time when we were boys experimenting with the magic of magnetism—an era when industry 
knew little of the many possible uses of the magnet. 


Today—an age of space and automation—the permanent magnet has become a vital component used in one form 
or another in al] industries. ALNICUS 75®, with its nominal energy product of 7,500,000 gauss-oersteds, 
broadens the scope of magnet use. For example—with commercially produced ALNICUS 75® it is now possible 
to have increased magnetic energy with no increase in unit size or weight... or, retain the same magnetic 
energy with less magnet weight. More important ...ALNICUS 75® can be cast into virtually any size or 
shape... because it maintains its high magnetic power in all configurations! 


ALNICUS 75® is of signal importance to the design and development groups in the fields devoted to the manu- 
facture of gm Loudspeakers gj Generators mg Motors gm Magnetrons g Galvanometers ™ Magnetos 

m Tachometers gm Relays g Separators mg Magnetic Chucks g Oil Filters gj Holding Magnets mg Recorders 
mw Radar Equipment g Meters gm Computers g Electronic Equipment 


For complete information about ALNICUS 75® and its advantages for the Design and Development group 
in your firm, write for Brochure 10-E. Please address general inquiries to Dept. 10-E. *gauss-oersteds 


MAGNETIC MATERIALS DIVISION 


U.S. MAGNET & ALLOY CORP., 266 Glenwood Avenue, Bloomfield, N.J. 


OctTosEerR 1960 
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BOOKS 


INTRODUCTION TO MODERN NETWORK SYNTHESIS 
By M. E. VAN VALKENBURG, Univ. of Illinois. 1960. 498 pages. 
$11.75 


ELECTROMAGNETIC FIELDS, ENERGY AND FORCES 
By ROBERT M. FANO, LAN JEN CHU, and RICHARD B. ADLER, all of 
M.LT. 1960. 520 pages. $12.00 


ELECTROMAGNETIC ENERGY 


TRANSMISSION AND RADIATION 
By RiCHARD B. ADLER, LAN JEN CHU, and RoBERT M. FANO, all of 
M.LT. 1960. 621 pages. $14.50 


ALTERNATING-CURRENT CIRCUITS, Fourth Edition 


By R. M. KERCHNER, Kansas State Univ., and GEORGE F. CORCORAN, © 


Univ. of Maryland. 1960. 602 pages. $8.75 
MATHEMATICAL METHODS FOR DIGITAL COMPUTERS 


Edited by ANTHONY RALSTON, Bell Telephone Laboratories, and 
HERBERT S. WILF, Univ. of Illinois. 1960. 293 pages. $9.00 


PHOTOCONDUCTIVITY OF SOLIDS 
By RICHARD H. BuBE, RCA Laboratories. 1960. 461 pages. $14.75 


STATISTICAL THEORY OF COMMUNICATION 
By Y. W. Leg, M.LT. 1960. 528 pages. $16.75 


THERMOELECTRICITY 
Edited by PAUL H. Ect, U.S. Naval Research Laboratory. 1960. 407 
pages. $10.00 


FOUNDATIONS FOR A CONTROL THEORY OF 
MULTIVARIABLE SYSTEMS 


By MIHAJLO D. MESAROVIC, Case Institute of Technology. A Tech- 
nology Press Research Monograph, M.LT. 1960. Approx. 128 pages. 
Prob $3.50 


FREQUENCY-POWER FORMULAS 


By PAUL PENFIELD, JR., M.LT. A Technology Press Research Mono- 
graph, M.L.T. 1960. Approx. 256 pages. Prob. $4.50 


ELECTRONIC PROCESSES IN SOLIDS 

By P. R. AIGRAIN, Univ. of Paris, R. J. COELHO, M.LT., and G. 
ASCARELLI, Univ. of Illinois. A Technology Press Research Mono- 
graph, M.I.T. 1960. 67 pages. $4.00 


DYNAMIC BEHAVIOR OF THERMOELECTRIC DEVICES 


By PAUL E. Gray, M.LT. A Technology Press Research Monograph, 
M.LT. 1960. 136 pages. $3.50 


PRINCIPLES OF SEMICONDUCTOR DEVICE OPERATION 
By A. K. JONSCHER, General Electric Co., England. 1960. $5.75 


PRINCIPLES OF ILLUMINATION 


By H. CoTTon, University of Nottingham. 1960. 526 pages. In Press 


THE THEORY AND DESIGN OF INDUCTANCE COILS 
By V. G. WeLsBy, Univ. of Birmingham. 1960. 232 pages. In Press 


SEND NOW FOR ON-APPROVAL COPIES 


JOHN WILEY & SONS, Inc. 
440 PARK AVENUE SOUTH, NEW YORK 16, N.Y. 
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New & Improved Products 
(Continued from page 54A) 


| Palm-Operated Switch... 


Developed for stamping machines, 
this new palm-operated press-button 


travels only 14 inch, has a 714-inch 


! 
| 
} 








push-button surface, and can be 
mounted in the machine cavity or in 
its own oil-tight enclosure. The stand- 
ard unit is equipped with a nontele- 


graphing SPDT snap switch, although 


| two switches for DPDT action are also 
| available. A key lock is provided for 
| by-passing the button when desired. 
Square D Co., De pt. SA, 4041 N. Rich- 
| ards St., Milwaukee 12, Wis. 


| lon Vacuum Pump... 


These ultra-high vacuum pumps 
that are free from moving parts, re- 


| frigerants, traps, oils, and heating ele- 


ments, will provide 50,000 hours of 
cleaner, drier, trouble-free operation. 
Ihe model illustrated here pumps at 
the rate of 6 liters per second, and is 


| only one-fourth the size of a conven: 


| tional unit of similar capacity. It can 


achieve pressures of less than 10 mm 


| Hg in either metal or glass vacuum sys- 
| tems, and can be used concurrently as 


a vacuum gauge. Hughes Aircraft Co., 
Vacuum Tube Products Div., 2020 


Short St., Oceanside, Calif. 
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Right here in the socket contact lies the heart of the AMPin-cert Connector |jne: the AMP cantilever 
spring. Seated in the slot of the socket to meet the pin shaft, it is your key to top connector reliability. 


It provides you with positive wiping action . . . consistently sound electrical contact... firm pin grip... 
and stable resistance—yet has an extremely low, uniform insertion and withdrawal force. And, regardless 
of the metal plating you choose or the thickness you require, all pins and sockets are provided with an 
underplating of nickel to give long life reliability in all critical applications. 

Add to this cantilever construction, many other plus features including AMP’s industry proven solderless 
crimping technique to help you design and manufacture products of the highest reliability and lowest cost. 
Take your pick: AMPin-cert Connectors jn Series D, M and W as well as environmentally sealed or un- 
sealed Series A—all tough enough to soak up heavy punishment while providing the dry circuit sensitivity 
you need for your most critical applications. 


The complete story is available in catalog form. Write today for your copy. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia « Canada « England « France « Holland « Italy « Japan « West Germany 
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Industrial Notes... 


NRC Equipment Corp. 
Newton, Mass... 


\ tantalum element vacuum re- 
sistance furnace that operates in the 
1,200 F 
largest unit yet constructed for brazing, 
sintering, and heat treating of refrac- 
tory alloys, has recently been delivered 
to The Martin Company, Baltimore, 
Md. It will be used by Martin for 


range and is said to be the 


manufacturing research and produc- 
tion of missile parts, including brazing 


honeycomb sec- 
tions. Developed by NRC Equipment 
Corporation, a subsidiary of National 
Research Corporation, for the nuclear, 


of high-temperature 


electronics, aircraft, and missile indus- 
tries, the new furnace utilizes a unique 
resistance element system that allows 
for expansion of the tantalum heating 
strips at elevated temperatures. This 
system consists of a series of serpentine- 
like heating elements, corrugated for 
additional strength and supported by 
copper 
Thus designed and mounted, the ele- 
ments are protected against distortion 


shielded, water-cooled posts. 


and, hence, premature burn-out. They 
are also designed for low-voltage op- 
eration to prevent arcing. Total power 
input to the furnace is divided equally 
on all six sides to insure uniform tem- 
peratures throughout the hot zone. 
Saturable core reactors control the 
voltages to each zone to prevent varia- 
tions due to supply voltage. 


Packard Bell Electronics Corp. 
Newbury Park, Calif... 


\ new 53,000-square-foot building 
in the company’s 100-acre Electronics 
Park, was opened by Packard Bell 
Electronics Corp. in a dedication cere- 
mony presided over by a robot master 
Packard Bell's new 
general-purpose computer performed 
the function with microsecond speed 
in conjunction with an automatic 
typewriter and closed-circuit television. 
Included in the new facility is a_per- 
manent Museum of Electronics His- 
tory. The project currently houses ele- 


of ceremonies. 
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ments of the Technical Products 
Division which designs, develops, and 
manufactures advanced electronics in- 
struments and systems for industry and 
defense. 


Wall Manufacturing Co. 
Grove City, Pa... 


To facilitate free engineering 
service, and to expedite deliveries, 
Wall Manufacturing Company, manu- 
facturers of electric soldering pencils, 
irons and guns, are appointing ware- 
house throughout — the 
country. The first group of warehouse 
distributors, appointed in the New 
York-New Jersey area, includes Arrow 
Bruno-New York, and 
Electronics Center, all of New York 
City, and Federated Purchaser, of New 
Additional 
tributors will be appointed in other 


distributors 


Electronics, 


Jersey. warehousing dlis- 
areas on the basis of their facilities, 
their service records to accounts, and 
their proximity to major manufactur- 
ing centers. Additional field engineers 
added throughout — the 
United States and Canada. Wall is 
planning technical training programs 


are being 


for distributor salesmen. 


Line Material Industries 
Milwaukee, Wis. . . 


A high-voltage research laboratory 
has been constructed by Line Material 
Industries (L-M). The new laboratory 
is the latest step in the company’s ex- 
134-acre Thomas A. 
Edison research and engineering cen- 
ter at Franksville, Wis. Designed to 
meet future industry needs, the labora- 


pansion of its 


tory has a surge generator and 60-cycle 
equipment having three times greater 
capacity than the company’s South Mil- 
waukee facilities. The new laboratory 
does not replace existing facilities, but 
supplements their test programs. 
Power frequency apparatus consists of 
two transformers capable of testing 
equipment up to 700,000 volts. Addi- 
tion of a third transformer will boost 
the capacity of the cascaded combina- 
tion to 1,050,000 volts. Wet and dry 
60-cycle flashover tests, puncture tests 
on bushings and insulators, and radio 
influence studies can be conducted. 
Future plans for expanding L-M’s 
high-voltage laboratory cal! for the ad- 
dition of a low-voltage test bay with 
an observation balcony. The plant 
hopes eventually to move its entire en- 
gineering and research operations to 
the Franksville site. 


Polarad Electronics 
Long Island City, N.Y... 


Polarad Electronics Corporation 
has established Scientific Instruments 
Division, its first major diversification 
out of the field of microwave test 
equipment. The division will be re- 
sponsible for the manufacture and 
marketing of scientific instruments 
specifically designed for the chemical, 
biological, and medical fields. Several 
new instruments already undergoing 
extensive government and laboratory 
testing include a digital pH meter that 
will provide for discreet digit readings, 
thereby eliminating the need for inter- 
polation and possible operator error; 
chemical test equipment such as a titra- 
tor which is capable of performing all 
potentiometric and ampereometric 
titrations, and viscometers capable of 
measuring the molecular weights of 
polymers at lower shear rates than any 
instrument currently available. The 
division intends to inaugurate a sam- 


ple testing service that will enable 


te) 
prospective users to submit samples 


for testing. 


International Resistance Co. 
Philadelphia, Pa... 


International! 
has recently been awarded a SI mil- 
lion contract to produce XLT high 


Resistance Company 





} 














reliability resistors for the U.S. Air 
Force’s Minuteman ICBM. The con- 
tract, awarded by Autonetics, a divi- 
sion of North American Aviation, Inc., 
associate prime contractor for the Min- 
uteman’s guidance and control system, 
follows the earlier award of a $1.7 
million contract to develop and test a 
high-stability high-reliability fixed 
metal film resistor. Resistors are pro- 
duced in the ultra-clean room pictured, 
in which such factors as dust, tempera- 
ture, and humidity are carefully con- 
trolled. 


(Continued on page 60A) 
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BENDIX 


G-20 











MEANS PRACTICAL EXPANDABILITY IN 





BALANCE WITH APPLICATION GROWTH 





Just as the organization chart of any enterprise 
provides the framework for dynamic growth 
and adaptation, so “organization chart” design 
provides the framework for unparalleled 
expandability in the Bendix G-20 data process- 
ing system. This means that your G-20 can eco- 
nomically match, step by step, your expanding 
scientific or business computational workloads 
... Without sacrificing system balance. e Key to 
the organization chart efficiency of the Bendix 
G-20 is the ability of the Central Processor to 
“delegate”’ routine data handling tasks to con- 
trol buffers, acting as “line supervisors.” Thus 
freed, the Central Processor can make most 
efficient use of its high computation speed, its 
ability to schedule program priorities and 


Bendix Computer Division 


OEPT. K-27 LOS ANGELES 45, CALIF. 








direct accessory equipment assignments. e The 
ability to employ many control buffers gives 
new meaning to expandability in the Bendix 
G-20. Up to 70 input/output units can be 
directed by each of these “line supervisors.” 
The Bendix G-20 has a complete line of acces- 
sory equipment including keyboard, paper tape, 
punched cards, high speed line printers, and 
2 million word magnetic tape units. e Memory 
represents another dimension of G-20 expand- 
ability,-ranging from 4,096 to 32,768 words. 
e Investigate the organization chart design of 
the Bendix G-20. See how it provides balanced, 
practical expandability ...at a cost that assures 
unequalled data processing performance per 
dollar invested. e For detailed literature write: 








GLASTIC Class B electrical insulation can 
save you up to 70% of fabrication costs 


Expensive drilling and sawing, necessary with phenolic laminates, 
is eliminated by specifying Glastic. Even in thicknesses above 4”, 
Glastic Grade TS —as well as the other standard Glastic grades— 
may be sheared and punched “cold” without danger of delami- 
nation, cracking or hole-breakout. 


The Glastic engineering staff is ready to help you investigate the 
fabrication savings you may make by specifying Glastic fiber 
glass reinforced polyester laminates. Tell us your requirements; 
we'll send free samples for your evaluation. Or write for our new 
chart that lists 28 physical, thermal and electrical properties of 
11 standard Glastic grades. 


an 


™ 
SS 
= 
oS 


THE GLASTIC CORPORATION 


4321 Glenridge Road Cleveland 21, Ohio 


Laminates « Custom Molding - Extruded Shapes « Charinel Stock - Insulators 
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Industrial Notes 
(Continued from page 58A) 


Flexible Tubing Corp. 
Guilford, Conn... 


Lightweight, flexible tubing de- 
signed by the Flexible Tubing Corpo- 
ration, was used by the Commonwealth 
Edison Company of Chicago, LL, to 


pump water from 27-foot-deep man- 
holes belore clectrical work was done 
Working with patented = Spiratube, 
Flexible Tubing engineers added extra 
protection with a “scuff strip” and 
designed a close-pitch helix to provide 
additional rigidity. The result is a 
suction hose that will not collapse, that 
can be pulled in and out of the hole 
by one man, and that can be stored 
easily on overhead hooks inside the 
truck. 


Ultrasonic Industries Inc. 
Albertson, N.Y... 


Ultrasonic Industries Inc. has an- 
nounced the formation of a Canadian 
subsidiary, Ultrasonic Industries (Can 
ada) Ltd. (UI), at 1512 Eglinton Ave. 
West. Toronto, Ont. This is the first 
of several such companies contem 
plated by UT in the development of 
international markets for its diSONte 
grator ultrasonic cleaning equipment 
and other ultrasonic devices. The first 
company exclusively devoted to ultra- 
sonics to be incorporated in Canada, 
the branch will direct Canadian 
marketing, distribution, and service 
activities for the New York office. The 
new organization will act as sole sales 
agent co-ordinating the affairs of 
diSONtegrator distributors throughout 
the Dominion now serving the dental, 
optical, medical, jewelry, electronic, 
and precision instrument industries. 
Inventories of all diSONtegrator ultra- 
sonic cleaners and SONitizer cleaning 
chemicals, as well as service and repair 
facilities, will be maintained at the 
loronto warehouse under 24-hour 


service. 


(Continued on page 62A) 
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No Contact 
Damage at 
40,000 Amperes! 


CUTAWAY VIEW SHOWING AMPLITACT® CONTACT 


SOUIERN STATES POWER FUSES 
EMPLOY AMPLITACT CONTACTS 


10 PREVENT CONTACT DAMAGE 


Now, for the first time, “switch-proved” Amplitact® contacts are used 
on Southern States power fuses. Repeated tests at current ratings up 
to 40,000 amperes show no contact damage. 

Used successfully for many years on Southern States air switches, 
Amplitact® contacts are now used on the new BPA and HPA Power 
Fuses. 

The Amplitact® harnesses electromagnetic forces generated on a 
high fault, increasing contact pressure when it is needed most. 

While contact damage under extremely high fault currents has been 
more irksome than serious, the Amplitact® eliminates any possibility 
of damage. 

These new power fuses have all of the outstanding advancements of 
the BP, MP, and HP power fuses introduced by Southern States in 
1959—plus the reverse-loop contact. They have expendable cap fuse 
holders to provide dependable clearance of high or low current faults. 
Fuse holders are designed for easier handling and are equipped with 
a large operating eye. A stationary sleet shield gives better protection 
against icing and provides guidance when the fuse is slammed closed. 

Low cost refusing in the field is accomplished with easy-to-use 
fuse kits. 

Get your Southern States representative to give you full informa- 
tion about this important development in power fuses, or write direct 
for Bulletin 60 PF. TYPE HPA POWER FUSE 





SOUTHERN STATES 


EQUIPMENT CORP. 
IN CANADA ) HAMPTON, GEORGIA 


Dominion Cutout Co., Ltd., Toronto 








Industrial Notes 
(Continued from page 60A) 


General Radio Company 
West Concord, Mass... 


An innovation in road exhibits, 
featuring the latest developments ol 
six of the nation’s leading instrument 
manufacturers, will be staged this fall 
at five key sites around metropolitan 
New York and Philadelphia. This new 
concept in traveling technical shows, 
which will be officially known as the 
“Electronic Instrument Manufacturers’ 
Exhibit,” will offer for the first time 
under one roof, an unusual operational 
array of both complementary labora- 
tory and production-test instruments. 
with ranges of from d-c to 220 kms. 
The project will be under the sponsor- 
ship of FXR, Inc.; General Radio 
Company; Lambda Electronics Corp.; 

Radio Products Co., Inc.; 
Research Instrument Corp.; 
\ll displays will 
be arranged to insure maximum ex- 


Panoram« 
Sensitive 
and Tektronix, Inc. 


posure of exhibited items Bodths will 
be manned by engineer specialists 
from the participating companies, pro- 
viding a unique opportunity to obtain 
first-hand information on calibration 
and measurement problems in_ prac- 
tically all areas of electronics. The five 
touring-exhibit areas will be: Garden 
Ce Gs Bh, Be 
Roosevelt. Field Shopping 

October 5-6: Norwalk, Conn.., 
way Inn, October 11: Poughkeepsie, 
N. Y.. Nelson House, October 13: 
Cedar Grove, N. J.. The Meadow- 
brook, October 17: and, in the Phila- 
delphia vicinity, Moorestown, N. J., 
Cherry Hill Inn, October 19-20. Show 
from 


Sagamore Room, 
Center, 
lread- 


hours for every date will be 


1:00 p.m. to 9:00 p.m. 


Federal Electric Corp. 
Paramus, N.J... 


Two contracts totalling $503,847 
have been awarded by the U.S. Air 
Force to the Federal Electric Corpora- 
tion, the service corporation of Inter- 
national Telephone and Telegraph 
contract, for S$201,- 
530, is for installation and operational 
Data 
Link Subsystem for use with the SAGE 
(Semt Automat Ground 


Corporation. One 


testing of the Time Division 
Environ- 
ment) system. The second contract, for 
$302,317, is for 


velopment 


preparation of de- 
schedules to determine 


whether wire telephone systems at 


various bases are adequate. The 
through the Di- 
rectorate of Procurement and Produc- 
tion at the Rome Air Materials Area, 


Rome, N. Y. 


awards were made 
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Electronic Communications, Inc. 
St. Petersburg, Fla... 


A $656,000 U.S. Air Force con- 
tract for the development of large, 
high-powered radar equipment has 
been received by the Research Divi- 
sion of Electronic Communications, 
Inc. The equipment, which is to be 
used for missile tracking, forms part of 
the Air Force anti-ICBM project. 


Alrectic 
Jackson, Mich... 


\ tapered Alrectic octagonal pole, 
85 feet long with a 2-foot base width, 
demonstrated the ability to withstand 
hurricane forces during recent simu- 
lated tests before 50 utility and con- 
sulting engineers. Static loads simu- 
lated wind loading up to a maximum 
of 140 mph, which is 12°, greater than 


National Electrical Manufacturers As- 
sociation standards. Three severe wind- 
loading tests illustrated the high 
strength of the octagonal pole while 
three 1.28-inch 
aluminum cable steel reinforced con- 


supporti diameter 


ig 


ductors and a %-inch high-strength 
static wire. These tests simulated winds 
of 110, 125, and 140 mph 


designed for 


Che pole, 
Louisiana Power and 
Light Company, is intended for use 
on a 110-kv transmission line through 
congested residential and business 
areas. Average span will be 600 feet. 
Fabricated and tested by the Alrectic 
Division of McGraw-Edison Company, 
Jackson, Mich., the pole will be dis- 
tributed by Line Material Industries, 
Milwaukee, Wis. 


complete with three 7-foot crossarms, 


The octagonal pole, 


weighs 2.400 pounds, approximately 
30°) of the weight of an equivalent 
steel pole and 10°, of the weight of 
an equivalent concrete pole. The al- 
uminum Alrectic octagonal pole offers 
attractive appearance, high strength, 
light weight, corrosion resistance, re- 
safety for 
utility personnel and the general pub- 


lic. 


duced maintenance, and 
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Environmental 
CONMItIONING tor 


detection systems 


AiResearch cooling of airborne 
detection systems is accomplished by 
an extremely reliable, compact unit 
which is both an air-cooled cold plate 
and mounting structure for the detec- 
tion system’s transistorized power 
supply. 

This lightweight package weighs 
7.2 lb., and hasfa heat rejection of 
500 watts. It consists of four AiRe- 
search Minifans and an all-aluminum 
structure with 44 separate modules. 
Each module is electrically isolated 
and may be removed individually 
for quick, easy replacement. 

AiResearch is the leading designer 
and manufacturer of such advanced 
electronic conditioning equipment 
and systems. This production unit is 
one example of the broad production- 
proven capability of AiResearch in 
providing extremely reliable, light- 
weight, compact cooling packages for 
aircraft, missile, space and ground 
support applications. 

Environmental conditioning 
equipment has been produced for 
the following electronic systems: 
Detection * Communication 
- Control - Ground Support - 

Guidance 


Write for literature today. 


~“Q———— 


AliResearch Manufacturing Division 


Los Angeles 45, California 
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Come to the 


1960 


Insulation Conference 
on New Methods, 
Materials for 
Equipment Design 


idaligemr-lalal ered 
NATIONAL 
CONFERENCE ON 








THE APPLICATION =» 


OF 










Once a year the National Conference on the Application of Electrical 
Insulation tells you, and shows you, what is going on in the whole field 





of electrical insulation. It brings you up to the minute on current and 
advanced phases of the art . . . spreads out for you a dynamic display 


not only of products but of techniques, technology and trends which it 





would be difficult to get in any other way—even if you had the time. 

This is what the annual Insulation Conference was organized to do. 
Many tell us that their attendance and participation in past conferences 
have led them to decisions that are bringing them more sales, bigger 
profits, today! 

So set down the date and the place. Then mail the coupon below for 
complete information on the conference schedule, registration, fees, 
and the technical sessions and displays—also, how to plan for an exhibit 


if your company is interested. 


National Conference on the Application of Electrical 
Insulation, 155 East 44th Street, New York 17, N. Y. 


Please send all information about the 3rd annual 
National Conference on the Application of Electrical 
Insulation. 





NAME _ 


COMPANY 


STREET __ 


| SSS 


0 Please include details on becoming an exhibitor. | 


, 
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Authoritative books for engineers 


NONDESTRUCTIVE 
TESTING 
HANDBOOK 


This pioneering Handbook presents 
all the means of testing the essential 
properties and performance capabilities 
of materials, parts, components, and 
structures without impairing service- 
ability. 


Explains and illustrates applications, advan- 
tages, limitations of 24 different test methods 
applicable in every branch of engineering and 
industry. Specifications, equipment costs, hun- 
dreds of pages of test interpretation data. 
Prepared under the auspices of the Society for 
Nondestructive Testing. 1,100 illustrations, 
graphs, tables; 1,910 pp. 106 Contributing, 
Consulting Editors. Robert C. McMaster, Ed. 
October, 1959. 2 volumes, $24 


PRODUCTION 
HANDBOOK 


Packed with practical production know- 
how, this Handbook is the complete 
key to management-engineering 
methods that are revolutionizing industrial 
production today. Fully covers new materials, 
machines, processes, and proper functioning 
of company organization. 


Supplies proved principles, time- and work- 
saving systems, and successful operating pro- 
cedures for maximum productivity at mini- 
mum cost. Saves hours of research and costly 
experimentation. 726 illustrations, tables; 
1,726 pp. 48 Contributing, Consulting Editors. 
Gordon B. Carson, Ed. 2nd Ed., 1958. $16 


MATERIALS 
HANDLING 
HANDBOOK 


The complete guide to modern mate- 
rials handling. This unique Handbook 
explains the governing principles, 
today’s most efficient methods and systems, 
and recommended equipment for moving 
material at least cost — whether in raw, in- 
process, or finished form. 


Useful in all industrial situations, Handbook 
answers every -basic question of work flow 
within and outside the plant. Sponsored by 
The American Society of Mechanical Engi- 
neers and the American Material Handling 
Society. 991 illustrations, tables; 1,740 pp. 
84 Comes Consulting Editors. Harold 

, Ed.; George E. Hagemann, — 


USE THIS COUPON 
TO ORDER HAND- 
BOOKS OR FREE 
DESCRIPTIVE 
BROCHURE 





Please send books checked below: 


] Nondestructive Testing Handbook, 
McMaster, 2 vols $24 
O Production Handbook. 2nd = Carson .... 
() Materials Handling Handbook 
Bolz-Hagemann 20 
0 Please send free Descriptive Brochure on the 
above Handbooks. 


Check enclosed 


1 Send C.O.D. 
Bill firm 


Charge my account 


Firm 





Ordered by _ 





Address 





Se aces 
THE RONALD PRESS COMPANY 
15 East 26th St.. New York 10 
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Industrial Notes 
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Eitel-McCullough, Inc. 
San Carlos, Calif. .. 


Fitel-McCullough, Inc. (Eimac), is 
now constructing an ultra-high-voltage 
power supply which will make possible 
the development and production of 
tubes fifteen times more powerful than 


existing tubes. This ultra-high-voltage 
power supply will be located in the 
facility now under 
Eimac’s corporate 
Carlos, Calif. The 
high-flexible power supply will be used 


super-power tube 
construction neat 
headquarters at San 


to test electron-power tubes for many 
commercial applications, and to meet 
essential 


electron-tube requirements 


for space-age radar, communication, 
and linear accelerator systems. The 
power supply is expected to provide 
282 kv at 12 amperes or 3 million watts 
of power. High-voltage power distribu- 
tion transformers will be utilized 
throughout the supply to assure maxi- 
These oil-filled trans- 
formers will weigh from 5 to 15 tons 


mum reliability. 


each and are capable of 
tremendous 
new power 


withstanding 
electrical overloads. The 
supply is scheduled for 
completion in early 1961. 


RCA 
New York, N.Y... 


\ broad-scale leasing plan under 
which educational institutions, labora- 
tories, and other users may rent scien- 
tific instruments has been announced 
by the Radio Corporation of America 
(RCA). The plan is expected to make 
available to an increased number of 
organizations, regardless of size, such 
RCA scientific aids as the 
microscope 


electron 
equipped with an_ ultra- 
magnifier, which can enlarge specimens 
more than | million times. The RCA 
lease plan calls for no down payment. 
Prorated credit for part of each 
month’s rental may be applied toward 
outright purchase of the 
during the 5-year lease tenure. At the 
end of the initial lease period, pur- 
chase may be arranged at a pre-deter- 
mined fraction of the original equip- 
ment cost. 


equipment 


American Electric Power Service 
New York, N.Y... 


A giant cooling tower rising 320 
feet above the ground, the first of its 
kind to be used in the Western Hemi- 
sphere, will be built adjacent to 
Kentucky Power Company's new big 
Sandy Plant near Louisa, Ky. The 
Marley-Mouchel cooling tower will be 
constructed by the Marley Company 
Mo. Completion of the 
$39 million, 265,000-kw power plant is 
scheduled for late 1962. The tower 
will provide the vital and constant 
supply of cool water required by the 
power steam- 
condensing purposes. It will be hyper- 
bolic-shaped and erected on a stilt-like 
structure. foreign 
countries, this design has never before 
been used North or South America. 
Its selection came after a 2-year study 
by engineers of the American Electric 
Power Service Corporation, which de- 
signed the power plant. 


of Kansas City, 


plant’s condenser for 


Long popular in 


Thompson Ramo Wooldridge 
Canoga Park, Calif... 


Thompson Ramo Wooldridge Inc. 
(TRW) has announced the formation 
of an Educational Electronics Division 
educa- 
TRW’s subsid- 
Recording Industries, 
company’s Dage Television 
Located in New York City, 
the division will be 
marketing a wide range of commercial 


through consolidation of the 
tional sales groups of 
iary, Magnetic 
and the 
Division. 
responsible for 


electronics products for use in schools. 


These products include closed-circuit 


television svstems, language  labora- 
tories, teaching machines, special disc 
tape and tape magazine recording 
systems, tape magazines, tape duplica- 
tors, electronic classrooms, and other 
educational services. The move is in- 
tended to supplement the normal dis 
tribution of consumer and industrial 


electronic products. 


Hysol Corp. 
Olean, N.Y... 


Hysol Corporation, pioneer-man- 
ufacturer ol CpOXy resin compounds 
in the United States, is currently ex- 
panding its manufacturing and labora- 
tory work areas by approximately 
one third. The total space involved 
for 1960 more than doubles the 
amount of expansion undertaken dur- 
ing any previous fiscal year. The new 
construction is expected to provide for 
both a business tncrease and a com- 
plete reorganization of manufacturing 
flow procedures projected for 1960. 


(Continued on page 67A) 
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Why 8 out of 10 engineers 
read the advertising pages of 
Electrical Engineering 


Month after month, the editors of Electrical 
Engineering ask representative groups of readers to 
say what sections of the magazine they read and 
find most helpful in their work. 


Month after month, 8 out of 10 name the advertising 
pages as one of the most important sections of the 
magazine for: 


1. NEWS—about new products, new materials, 
new designs and new methods 


2. IDEAS—not only for products, but for speed- 
ing production and lowering operating costs 


3. INFORMATION—about the use and applica- 
tion of the latest components and equipment 


4. SOURCES—of supplies and suppliers, with 
particular emphasis on new products in 
new and growing fields 


The advertisers who use the pages of EE to discuss 
their products and services with you, are there to 
serve you. They welcome your questions and your 
requests for information, and for assistance in work- 
ing out your specific problems. We hope you will 
continue to keep yourself informed about them—in 
the advertising sections of Electrical Engineering. 





It will pay you to read advertising regularly in ELECTRICAL ENGINEERING 


OctToBeErR 1960 


... the electrical engineers own magazine 
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Power Supply for 
Resistance 
Welding Machines 
(April 1952) 


AIEE Special Publication S-45 
is a report of the AIEE Sub- 
committee on ee Se 
for Resistance Welding Ma- 
GLENN PACIFIC chines. Recognizing that the 


INDUSTRIAL POWER SUPPLIES installation and use of any 


: % resistance welding process 
HERE’S HOW ...with a GLENN PACIFIC power vitally concerns not only the 


supply, you can convert your existing single, be tri iri 

two or three-phase ac line power into: eae sien: tin ae ne 
@ Any desired voltage—fixed or contin- machine manufacturer and 
uously variable. the utility supplying the elec- 
tric power as well, the com- 
mittee has in this report 
brought together much perti- 
nent data from the knowl- 
| edge, literature, and experi- 

| ence in all these fields. 


This publication supersedes 
the AIEE reports of the same 


@ AC or dc output. 


@ Any voit-ampere curve characteristic— 
constant current, constant voltage, or 
reactive to any degree you want. 


LINE COMPENSATION VOLTAGE 
REGULATOR for radar station ac- 
cepts 3-phase, 208v + 10%, deliv- 
ers 3-phase 208v +1% at 300 
amp., with non-distorted sime wave 
at all settings. Rated at 108 kw, 
100% duty cycle, convection 
cooled. 


ELECTROLYTIC CAPACITOR FORM- 
ING power supply provides con- 
tinuously-variable dc output from 
0 to 415 volts, 300 amperes. Input 


is 230/460 v 3 phase. ye? — & 


available with 0-250 v put. 
Many of these GLENN PACIFIC 
units are used by leading capac- 


VARIABLE VOLTAGE transformer 
used in laboratory power supply 
delivers 0 to 460 v ac at 200 
amperes; operates from 3 phase 
208/230 v input. 


| sistance welders. 


title presented in 1940-1. The 
new work is required by de- 


' velopments in welding ma- 


chines, new processes, better 
analysis of certain pheno- 
mena (such as measurement | 
of instantaneous loads, and 
interference between weld- 
ers), and a clearer under- 
standing of the whole prob- 
lem of power supply for re- 


This report is not intended 
to be a complete solution of 
all welding problems, but 
should direct attention to the 
special electrical features in- 
volved so that a full analysis 
developed for a welding proj- 














itor manufacturers. , a a ; ect can be readily under- 
ee stood and utilized by man- 
ager, master mechanic, and 
electrical engineer. 


+2 or ae 


Copies are available for the 
price of $1.00 (no discounts 
permitted). Address: 


WHAT’S YOUR PROBLEM? Need a dc source for motor drive and speed 
control—for powering laboratory or production line dc magnets, instruments, 
test stands—for electroplating, electrolytic refining, etching, de-tinning? You'll be 
hours and dollars ahead to contact GLENN PACciFIc; please address Dept. 135. 


GLENN PACIFIC -orrorartion 


InOoOUSTRIAL POWER SU PPLIg $8 
703 - 37th AVENUE * OAKLAND 1, CALIFORNIA 


Order Department 
AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 


New York 18, N. Y. | 
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EASTERN OFFICE 
221 Dukes Road Rahway, New Jersey 


MID-WESTERN OFFICE 
640 South York Elmhurst, Illinois 
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Electronic Instruments Ltd. 
Richmond, Surrey, England ... 


A Titromatic 
and manufactured by 


analyzer, designed 
Electronic In- 
installed 
their 


struments Ltd.. was recently 
by Messrs. Schweppes Ltd. in 
Hendon, England bottling plant. The 
automatically and 


apparatus contin- 


uously monitors the final stages of 
processing by taking periodic samples 
water 


of tonic from the production 


line and automatically titrating them 


to a preset end point. In addition, it 
provides a continuous graphic record 
water stream and im- 


of the tonic 


mediately warns of changes in. con- 
centration—all without staff assistance. 
‘The 
two cabinets hermetically sealed against 
One 


houses the chemical glassware includ- 


litromatic analyzer consists of 


humiditv and fumes cabinet 


ing the sampling and _ titrating ap- 


paratus, and the other contains the 
recording and 
Adaptable for 


both single and double end point titra- 


electronic measuring 


controlling equipment 
analyzer is also used for 
bath 


tions, the 


controlling spin concentrations 
in the manufacture of synthetic fibers, 
other 


and for industrial applications 


requiring frequent titrations to a 


definite end point. 


Bill Jack Scientific Instrument Co. 
Solana Beach, Calif... 


\n expanded, sales program has 
Jack Scien- 
tific Instrument Co. The following new 
\RCO 
Colum- 
\labama, 
Sculley & 
Cincinnati, and 


been announced bv Bill 


representatives were named: 
Engineering Co., District of 
bia; Joseph P. St. Clair, 
Florida, and Georgia; L. J. 


Associates, Dayton, 
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Columbus, Ohio: and Donovan A. 
Dutton Co.. Arizona, New 
Utah, Idaho. The 
C & H Supply Co. continues as rep- 
Seattle, Wash. and 
Wichita, Kans., and Key Electronics, 
Inc., in the Los Angeles, Calif., area. 
All representatives also represent 
Digitac, Inc., counter subsidiary of 
Bill Jack Scientific Instrument Co. 


Mexico, 
Colorado, and 


resentative in 


Lockheed Aircraft Corp. 
New York, N.Y... 


\ major corporate office has been 
established in Boston, Mass., by Lock- 
heed Aircraft Corporation. The office 
will serve as a key point of co-ordina- 
tion for electronics activities of all 
Lockheed 
Permanent offices will be located along 
where 50 


research 


divisions and subsidiaries. 


Boston’s “space highway” 


companies currently have 


centers or manufacturing plants. 


CBS Electronics 
Danvers, Mass... 


Tiny waters used to provide flexi- 
bility of circuit design, are shaped by 
a unique photographic process. Suit- 
able for analog circuitry, the wafers 
are being used by CBS Electronics in 
its microelectronics program. Substrate 
for the firm’s Universal Microdecks is 
a photosensitive glass-turned-ceramic, 
Works. 


The Fotoceram wafers can be made in 


produced by Corning Glass 


intricate detail without dies or drills. 
The pattern of the wafers is implanted 
in photosensitive glass, and the image 
is then etched away by acid to the 
precise shape and dimensions required. 
Heat 


glass into 


treatment converts the special 


a rugged ceramic material 


well. 
wafers can be 


that takes metallizing extremely 
The 
changed swiftly and easily simply by 
negative 
used to implant the pattern in_ the 


design of the 


changing the photographic 
glass. Initial uses have been in com- 
puters and in equipment for aircraft 
and missiles. 





COMPACT 
AiResearch 
60 cycle 
Actuators ror 


ground use... 


~~ 


Inexpensive, lightweight 
60 cycle motor driven actuators 
with integral magnetic brakes* are 
now being manufactured by 
AiResearch for ground radar, 
ground support and shipboard use. 

Unequalled in 60 cycle perform- 
ance, these extremely compact, 
lightweight actuators range from 
fractional hp motor size up to any 
desired hp in single phase, two 
phase and three phase design for a 
wide variety of applications. 

The above-pictured actuator is 
used in a ground radar system. It 
is driven by a single phase 60 cycle 
ac fractional hp electric motor 
and can be furnished with a feed- 
back potentiometer for use in servo 
applications. The entire unit weighs 
only 214 Ib. and is rated at 200 Ib. 
operating load. 

OTHER ELECTROMECHANICAL 
COMPONENTS AND SYSTEMS 
AC and DC Motors, Generators and 
Controls * Static Inverters and Con- 
verters * Linear and Rotary Actuators 
Power Servos * Hoists * Temperature 
and Positioning Controls * Sensors 
Programmers * Missile Launchers « 
Radar Positioners * Power Supplies * 

Williamsgrip Connectors 
Your inquiries are invited. 


* patented 60 cycle 
operated magnetic brake 


AiResearch Manufacturing Division 


Los Angeles 45, California 
A 
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Trade Literature... 


Adhesive Properties Chart... 


An adhesives properties chart con- 
tains the latest information on epoxy 
adhesives, their application, cure times, 
and physical properties. On the reverse 
side is such information as test meth- 
ods, application suggestions, and avail- 
ability. Ready reference for adhesive 
and paste applications will eliminate 
guesswork from material — selection. 
Furane Plastics Inc., 4516 Brazil St., 
Los Angeles 39, Calif. 


«“ 


Amateur and 
Hi-Fi Catalog ... 


\ 154-page buyer’s guide to com- 
ponents and systems gives full coverage 
to the high-fidelity, stereo, and ham 
fields. The 1960-61 “Hi-Fi, Stereo and 
Amateur Radio Catalog” is available 
from Arrow Electronics, Inc., 65 Cort- 


landt St., New York 7, N. Y. 


Lightning Arrester 
Bulletin ... 


\ 4-page 2-color brochure de- 
scribes and illustrates a newly designed 
crystal valve lightning arrester for the 
protection of power circuits of any 
kva capacity. Text, 
drawings, and charts explain the new 
arrester’s exclusive “Crystallite” valve 
shorter 
contour, and its 


photographs, 


element, its gap structure, 
length, new body 
separator. Specific details for reference 
and ordering guidance include pric- 
ing information, approximate dimen- 
sions, features, characteristics, and 
leakage distance. H. K. Porter Co., 
Inc., Delta-Star Electric Div., Chicago, 
Til. 


Equipment Handbook 
1-Year Subscription ... 


\ special introductory offer fea- 
tures a free l-year subscription to this 
pocket-sized periodical. 
The handbooks feature detailed de- 


multicolored, 


scriptions of new inventions, unique 
tools, and other devices of interest to 
executives. The periodicals also con 
tain illustrations and descriptions of a 
wide variety of office and factory furni- 
ture and equipment. General Indus- 
trial Co., 1794A Montrose Ave., Chi- 


cago 13, Ill. 
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“Electronic Welding”... 


The first issue of a new 8-page 
Electronic Welding, is now 
Issued quarterly, the pub- 
provide the electrical, 
metalworking  indus- 
up-to-date 


magazine, 
available. 
lication will 
electronic, and 
authoritative, 
information on precision metal-join- 


tries with 


ing applications, such as assembly of 
electronic packaging, fine wire leads, 
thin and hard foils and screens, and 
miniature circuit modules. Notes on 
welding technology, new materials, and 
new developments in welding equip- 
ment will be among the regular fea- 
tures. Don A. Drake, Editor, Weldma- 
tic Division Unitek Corp., 950 Royal 
Oaks Dr., Monrovia, Calif. 


Solenoid Selector Chart... 


A slide chart that assures selection 
of the correct “double T’ solenoid 
for any given commercial or industrial 
application has a basic setting of de- 
sired length of solenoid stroke, cali- 
brated from 0 to 18% inches. The “O” 
setting indicates maximum quiet pull 
in seated position. Once length of 
stroke is set, pull in pounds and cur- 
rent draws in amperes can be read 
for various voltages in each constant 
and intermittent duty solenoid. The 
solenoid is then selected which best 
meets the pull requirements of the ap- 
plication. 
included. Mr. Phil Bain, Industrial 
and Commercial Controls Dept., Con- 
trols Company of America, 9555 Soreng 


Ave., Schiller Park, Jl. 


Instructions for use are 


“Designing for Stability”... 


This 2-part technical article was 
written to assist design engineers in 
the use of electrically controllable in- 
ductors in applications in which the 
effects of change and 
hysteresis must be minimized. Part 1 


temper ature 


of this article describes the effects of 
temperature changes 
and various open loop methods for 
minimizing these effects. The prin- 
ciples and general considerations of 
bellweather stabilization 
are also discussed. Part 2 deals with 
bellweather 
stabilization circuits. Request Inductor 
Notes No. 6 and No. 7 from Trak 
Electronics Co., 49 Danbury Rd., Wil- 
ton, Conn. 


hysteresis and 


closed-loop 


specific closed-loop and 


Electrical Operator Booklet... 


A new booklet entitled “Westing- 
house Electrical Operators” tells how 
to apply electrical operators for the 
remote control of circuit breakers. The 
t-page publication includes a_ listing 
of electrical operator dimensions and 
a schematic diagram for installation. 
Request booklet B-7534 from Westing- 
house Electric Corp., P. O. Box 2099, 
Pittsburgh 30, Pa. 


Phosphor Bronze Handbook... 


An 18-page technical handbook 
on phosphor bronze has been up-dated 
and reprinted from the original cata- 
log published in 1959. In addition to 
a detailed explanation of continuous 
casting, the handbook includes infor- 
mation on phosphor bronze wire, bars, 
rods, strip, sheets, circles, and special 
shapes. Flexograin, a special fine-grain 
phospor bronze is dis¢ ussed in detail. 
Complete specifications on six of the 
phosphor bronze alloys are also given 
in an easy-to-read format. Publications 
Section, Riverside-Alloy Metal Div., 
H. K. Porter Co., Inc., Riverside, N.]. 


Gold Electroplate ... 


Latest techniques for controlling 
and measuring thickness and hardness 
of precious metal electroplates, with 
particular emphasis on gold, are dis- 
cussed in an original technical paper 
“Thickness and Hardness Measure- 
ments on Gold Deposits,” by Mrs. 
Grace Wilson, Laboratory Technician, 
Sel-Rex Corporation. Precise engineer- 
ing applications for 
electroplates in industry are reviewed, 
and the importance of close control of 


precious metal 


the thickness and hardness of such 
coatings is discussed. The 3-page illus- 
trated article points out the necessity 
of understanding in depth the techni 
ques involved in measuring and eval- 
uating these properties, as well as an 
appreciation of their limitations. ‘The 
paper also lists a step-by-step proce- 
dure for the preparation of electro 
plated specimens, and equipment 
needed for the measurements. Re- 
prints from the June 1960 issue of 
Metal Finishing are available from 
Sel-Rex Corp., Nutley 10, N.J. 
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Infrared Detectors... 


A new technical bulletin contains 
concise descriptions and detailed spe- 
cifications of Servotherm thermistor 
heat detector cells. Bulletin TB-1300-6 
describes Servotherm infrared detectors 
for detecting temperature variations 
in a broad range of laboratory, in- 
dustrial, or military operations that 
are too fast, inaccessible, hot, or rigid 
in specifications for direct contact with 
the target. Covered are three models, 
varying in sensitivity and application, 
available in a variety of standard area 
sizes. Model 1317, the experimenter’s 
designed for 
laboratory 


model, is feasibility 


studies and as a model. 
Model /3/2, stem-mounted bolometer, 
is made for use with reflective collector 
optics employed in spectrometers, in- 
frared telescopes, and similar instru- 
ments. Model 1/340, designed for 
evacuation to reduce internal air swish 
to a minimum, is built for advanced 
laboratory instrument or military ap- 
plications. Associated engineering 
drawings Servotherm heat de- 
tector cell dimensions and internal cell 
construction. The bulletin also includes 
a section on standard flake sizes. Servo 
Corp. of America, 111 New South Rd., 
Hicksville, L. 1., N. Y. 


show 


Carbon Brushes 
for All Altitudes ... 


“Long-Life Carbon Brushes for 
Operation at Both High and 
Altitudes” is the title of a recently 
published electric equipment mainte- 
nance bulletin. Operators of aircraft 


Low 


have been experiencing difficulty in 


obtaining maximum normal life for 


carbon brushes and commutators 0} 
slip rings used in electric rotating ma- 
chinery aboard their craft. One major 
cause of excessive wear is that a car- 
bon brush will perform quite differ- 
ently at lower altitudes than at higher 
ones. This bulletin discusses the appli- 
cation of a new type of carbon brush 
that will greatly reduce wear brought 
about by this action. Advance Carbon 
& Electric Manufacturing Co., 2505 


Mariposa St., San Francisco 10, Calif. 


Suspension Hardware for 
Transmission Systems... 


Testing of 
‘Transmis- 


“Development and 
Suspension Hardware for 
sion Systems,” a technical paper pre- 
pared by R. A. Eucker, is now available 


(Continued on page 71A) 
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PUBLISHED BY THE FLIGHT PROPULSION DIVISION OF 
GENERAL ELECTRIC IN CINCINNATI,OHIO / OCTOBER, 1960 


FPD NEWS offers latest information on openings throughout the Division to interested engineers and scientists. 
Technical information and news relating to current projects. will also appear from time to time in this column, 








General Electric Forms 
New Space Power Operation 


A new Space Power Operation has been 
formed by the Flight Propulsion Division 
to consolidate advances achieved in space 
power and propulsion during the past 3-4 
years. The move will join in a single organ- 
ization the design and development of sys- 
tems to power accessory equipment and 
electrical propulsion engines for advanced 
outer space vehicles. 


According to FPD General Manager 
David Cochran, “Progress in the space 
power field has developed to the point 
where an organization of this nature can 
most fully utilize the technology being 
created.” He added that the Space Power 
Operation would integrate new projects in- 
to company-wide space efforts. 


Nuclear Power Stressed 
by Operation Manager 


M. A. Zipkin, who previously guided 
FPD’s advanced propulsion systems 
activities as Manager of Thermodynamics, 
will head the Space Power Operation. 
Commenting on the work of his new 
group, Mr. Zipkin emphasized the high 
efficiency potential of nuclear-powered 
turbomachinery. 


Investigations already underway are 
centered on nuclear turbogenerator sys- 
tems using high temperature liquid metal 
as the working fluid. 


Other future requirements for space 
power systems have been defined to in- 
clude power sources for manned and un- 
manned vehicles on interplanetary probes, 
lunar-based power sources, power for 
large orbiting satellites and powered relay 
communications stations. 


Simplified schematic of potassium two-phase 
power supply. Primary loop carries heat from 
the reactor to boiler heat exchanger by means 
of high temperature, high pressure liquid metal. 
in the boiler, fluid flowing in the second loop 
is completely vaporized, expands through a tur- 
bine driving the electric generator and system 
pump, passes on to the radiator for condensa- 
tion and return to the boiler. 


Diversified Programs 
Offer Many Opportunities 


Programs of continuing importance at 
FPD include further development of the 
J93 engine, to power the B-70 and the 
CJ-805-23 aft-fan turbojet destined to see 
commercial airline service next year. Prog- 
ress in Lift Fan development, new engines 
and applications, rockets and space pro- 
pulsion document the greater opportuni- 
ties for professional achievement at FPD. 


> Immediate Openings in Space Power 
Operation and Other Expanding Areas 


Liquid Metals Systems / Physical & 
Analytical Chemistry / Electrical Control 
Components Design / Engine Controls 
Systems Design / Thermodynamic Cycle 
Design Analysis / Metallurgical 
Engineering / Turbomachinery Design / 
lon & Plasma Propulsion / Liquid & Solid 
Rocket Development 


For more information, write informally, 
or forward your resume in confidence to 
Mr. Mark Peters, Dept. 27-MJ. 


FLIGHT PROPULSION DIVISION 


GENERAL @® ELECTRIC 


BUILDING 100 


CINCINNATI 15, OHIO 
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Professional Opportunities Are Available For 
Electrical Engineers 


with interest and experience 
in the following fields: 


e Design and Development of: 
Industrial Electronics and Power 
Controls and Instrumentation 
Electronics 


e Operation & Maintenance of 
Nuclear Devices 





For information please write to: 
Personnel Manager 


A Center for 


B ro oO k h av e n Nuclear Research 
and Development 
National 


Laboratory 





UPTON, LONG ISLAND, N. Y. 








SOUTH AMERICA™ 


ELECTRICAL ENGINEER 


Subsidiary of major oil company operating in Eastern 
Venezuela has opening for a qualified Electrical Engineer: 


MINIMUM REQUIREMENTS: 

BSEE; 
plus at least three years experience in design of process plants 
and medium and low voltage distribution systems, application 
of switchgear, protective relays, telemetering and supervisory 
controls. 
Age to 35 years. 
Liberal salary——plus allowances. bonus and other benefits. 





Qualified candidates submit details experience summary 
and personal data to: 


(MAIL BOX NO. 100) 





You Must First Sell the Electrical Engineer! 


No matter what you sell, the most important buying influence is the electrical 
engineer—the key RAS* Man. Only one publication is the technical spokesman for 
this man’s industry and engineering profession—ELECTRICAL ENGINEERING. 
Ask your advertising manager to investigate the prime possibilities of EE’s circula- 
tion. Ask him to call for the facts that will reveal depth penetration on the level 


that counts—the RAS* Man level. 


*Ras: Recommends—Authorizes-Specifies 





ENERGY 
CONVERSION 
ENGINEERS 


Our Static Inverter Group has an ur- 
gent need for Electrical Engineers to 
work on static inverters, converters and 
frequency changes for military, space 
and frequency changes for military, 
space and commercial applications. 
Men with 4 to 8 years experience 
wanted wtih design/development type 
of background. in aircraft and industrial 
power supplies and generating systems. 
Must be familiar with as many of the 
following as possible: 


Switching characteristics of tran- 
sistors, silicon controller rectifiers 
and four layer diodes, trans- 
formers, interstage and power.— 
Filters, signal level and power— 
Voltage regulators—Polyphase cir- 
cuits—Heat _ transfer—Packaging 
—Power generating system speci- 
fications. 


Challenging opportunity for engineers 
to do development and project work in 
static power supplies. 


STARTING SALARY TO $12,000 — 
MANY BENEFITS including desirable 
New England living, tuition plan, out- 
standing facilities. Reply in confidence 
to Box #103. 














CLASSIFIED ADVERTISING 


For help and situations wanted, $2.25 per line, min- 
imum 5 lines, maximum 30 lines. Sale and purchase 
of used machinery, etc., $3.00 per line, not avail- 
able to dealers. Address orders to: Classified Section, 
ELECTRICAL ENGINEERING, 6th Floor, 33 West 39th 
Street, New York 18, N. Y 


When answering an advertisement, send all replies 
to box number specified, c/o ELECTRICAL ENGINEER- 
ING, 6th Floor, 33 West 39th Street, New York 18, 
N. Y., unless other address is given. 


Positions Open 


ELECTRICAL ENGINEER, over 35, BSEE-PE 
with an established consultant to take com 
plete charge of all electric design problems in 
connection with buildings and to coordinate the 
electrical design with the mechanical engineer 
and architect, responsible for distribution de 
sign of utilities, municipal, REA, electric dis- 
tribution systems, knowledge of industrial wit 
ing and lighting with some knowledge of 
telephone design procedures or willingness to 
learn. Location—Southern Wisconsin. Must be 
aggressive and have administrative ability. Right 
person will have privilege of buying into com- 
pany. All replies confidential. Write Box 104 





GRADUATE ASSISTANTSHIPS are available 
at a university in the Southeast for September, 
1961. Assistants may obtain the Master of Science 
degree in Electrical Engineering in twelve 
months. Tuition free. Write to Box 99 





PROFESSOR OR ASSOCIATE PROFESSOR of 
Electrical Engineering to teach and do research 
in the field of communications. Should have 
Ph.D., teaching and research experience. Write 
Box 56 





Positions Wanted 


RELAY ENGINEER—24 years of experience in 
all phases of relay protection for substations, 
— plants, and transmission facilities. Age 4% 
Jesirous of challenging opportunity. Write Box 
102. 
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in the form of a 20-page illustrated 
booklet. Covered are subjects related 
to the longevity of high-voltage trans- 
mission lines through the application 
of improved support hardware, In- 
cluded are the following topics: hard- 
ware development, a discussion of the 
Preformed Armor-Grip 
(AGS) as a unique, thoroughly tested, 
and widely accepted support hardware; 


Suspension 


the fatigue problem, an analysis of the 
static and dynamic stresses imposed 
upon conductors at support points, 
and how stress reduction factors were 
examined through nondestructive and 
destructive 
balanced 


testing procedures; un- 
loading and its damaging 
effects as studied by exposing the 
\GS to static tension and impact tests; 
electrical characteristics of the support 
hardware as related to radio and tele- 
vision interference, as well as corona 
levels: field testing of the AGS over 
a 10-year period conducted by Pre- 
formed engineers and utility personnel. 
Preformed Line Products Company, 
Dept. AGS, 5349 St. Clair Ave., Cleve- 
land 3, Ohio. 


Data Sheet Describes 
Plug-In Dial Timer... 


Photographs and drawings  illus- 
trate the advantages of a plug-in dial 
timer with exclusive safety and con- 
version features. Advantages of the 
new design include quick removal and 
easy replacement; heavy, plated plug- 
keyed 


which protrudes through the rear of 


in| components; a guide-pin 
the case to accept a snap-in cotter pin 
clip to assure secure engagement as 
well as maximum safety; and an op- 
tional front mounting clamp for in- 
stallation where rear accessibility is 
impractical. Engineering Data Sheet 
No. 87 
Timing & Controls, Inc., King of Prus- 
sia, Pa. 


available from Automatic 


Facsimile Communications 
Equipment Brochure .. . 


\ 4-page brochure devoted to 
facsimile communications equipment 
describes and illustrates varied equip- 
ment designed for transmitting photos, 
messages, data, news and other types 
of graphic information by means of 
telephone or radio links. The equip- 
ment was developed by Times Fac- 
simile Corporation, which 
merged with Westrex Corporation. 
Communications Equipment Dept., 
Westrex Corp., 540 W. 58th St., New 
York 19, N.Y 


recently 
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“Sound Systems 
for Schools”... 


“Sound Systems for Schools” de- 
scribes 12 standard sound systems de- 
signed to provide flexibility for meet- 
ing every school need. It explains how, 
through custom assembly of mass-pro- 
duced components, sound equipment 
can be furnished to meet an almost 
limitless variety of functions for both 
large and small schools. Featured in 
the brochure is a description of the 
Medallion Language Laboratory Sys- 
tem, including 16 detailed paragraphs 
covering vital features of the teacher 
console and student positions. Also 
telephone 
systems and important sound compo- 


described are automatic 
nents, including microphones, ampli- 
fiers, baffles, and metalware. Dukane 


Corp., St. Charles, Ill. 


Tantalum Capacitor... 


Complete technical information on 
the subject of wet-type tantalum ca- 
pacitors is provided in a new catalog, 
“The Original Tantalum Capacitor,” 
designed to give the electronic engi- 
neer all of the information he requires 
for his military or industrial applica- 
tion. The booklet contains specifica- 
tions, performance characteristics, rat- 
ings, curves, and application data. Also 
included is an illustrated description 
of the company’s engineered seal de- 
sign. Bulletin 6.100-5 covers the com- 
pany’s “PP” type capacitors rangin 


g 
from 325 to 1.75 microfarads, 6 to 125 


maximum working voltages for opera- 
tion at 85 C at full ratings. Fansteel 
Metallurgical Corp., Rectifier-Capact- 
tor Div., North Chicago, Ill. 


Stereo, Hi-Fi Guide... 


\n illustrated, 4-page booklet en- 
titled, “Stereo and High Fidelity,” in- 
cludes an introduction which presents 
a concise, exceptionally clear defini- 
tion of stereophonic sound. A discus- 
sion on the stereo sources of live 
broadcasting, stereo discs, and tape 
follows. A section devoted to stereo- 
phonic systems describes various com- 
binations of component set-ups, using 
all stereo components, or all monaural 
components, or both stereo and 
monaural Easy-to-read 
diagrams illustrate each kind of set-up 
discussed. The booklet also reviews 


components. 


design principles of stereo components 
and gives detailed information on 
converting monaural equipment to 


stereo operation. A section on phono 
cartridges is also included. Electronic 
Instrument Co., Inc., 33-00 Northern 
Blud., Long Island City 1, N.Y. 


“Formica Designer's 
Fact Book”... 


The 1961 edition of “Formica 
Designer's Fact Book,” a_ technical 
reference book on laminated plastics, 
has been completely revised. The new 
115-page edition contains property and 
application data covering 70 standard, 
special, and molding grades of high- 
pressure thermosetting laminating plas- 
tics, military specs, a Grade Compara- 
tor chart, tolerance and weight speci- 
fications, information on coast-to-coast 
fabricating facilities, Formica district 
office listings, additional information 
and data, fully illustrated. Available 
free to research and production engi- 
neers, designers, and purchasing agents. 
Send name and title on company let- 
terhead to Formica Corp., 4550 Spring 
Grove Ave., Cincinnati, Ohio. 


“Got A Problem?” ... 


Special techniques and processes 
available to help solve problems in 
production and development programs 
are described in a new booklet en- 
titled “Got a Problem?” Cartoons are 
used to illustrate special techniques 
covering such processes as forging, im- 
pact extrusions, heat treating, and 
special assemblies. The latest techni 
ques in flash welding, percussion weld- 
ing and oxvy-acetylene welding are 
available for highly intricate opera- 
tions. The booklet is aimed specifically 
at helping readers with production 
problems, either through the manu- 
facturer’s processes already in exist- 
ence, or with new processes which can 
be developed. Valve Div., Eaton Mfg. 
Co., Battle Creek, Mich. 


X-Ray Literature 
Reference List... 


A 20-page list of references spans 
the vears from 1930 to 1960, and gives 
authors and publication names, and 
article titles and publication dates for 
376 papers on X-ray analysis subjects. 
The reference list gives 4 entries for 
1960, 35 for 1959, 44 for 1958, 49 for 
1957, 63 for 1956. 45 for 1955, 32 for 
1954, 34 for 1953, 24 for 1952, 7 for 
1951, 35 for the period 1940-50, and 4 
for the period 1930-40. Philips Elec- 
tronic Instruments, 750 S. Fulton Ave., 
Mt. Vernon, N.Y. 
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New York 


8 West 40th St. 29 


These items are listings of the Eng 
ing Societies Personnel Service, Inc. 
Service, which cooperates with 


cal, Mining, Metallurgical, Petroleum 
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operated on a nonprofit basis. 
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PERSONNEL SERVICE, INC. 


Chicago 


the na- 
tional societies of Civil, Electrical, Mechani- 


n bers, and is 
interested in any of these listings, and ore 


resume and mail to the office nearest your 


rate of $4.50 per quarter or $14 per annum, payable in advance. 
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San Francisco 


East Madison St. 57 Post St 


ineer- 
This 


sult of these listings you will pay the 
regular employment fee of 60% of Ist 
month's salary, if a non-member, or 50% if 
a member. Also, that you will agree to sign 
our placement fee agreement which will be 
mailed to you immediately, by our office, 
after receiving your application. In sending 
applications be sure to list the key and job 
number. 

When making application for a position 
include eight cents in stamps for forward- 
ing application to the employer and for re- 
turning when possible. 


, and 
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MEN AVAILABLE 


New York Office 


PROFESSIONAI ELECTRICAL ENGINEER 
(Ontario) with years’ broad technical and 
sales experience, presently employed by the 
government at Ottawa desires change for a more 
challenging position as a technical or sales rep- 
resentative (electrical and electronic equipment) 
or any other responsible position demanding 
business acumen and broad technical experience. 
Salary, $8000 a year to start. Location preferred: 


Canada. E-206 


20 


ELECTRICAL POWER SYSTEMS ENGINEER, 
B.S.E.F M.B.A P.E.-Ohio, 36. Three years’ 
directing bulk power planning; five in distribu- 
tion and substation planning; four in operation 
and construction of substations and plants. Now 
with manufacturer. Planning, coordination, re 
ports, economics. Salary, $12,000 a year. Loca- 
tion open. E-207. 


PRICAL ENGINEER, 
graduate training program; four and a 
half vears’ application engineer motor con- 
trollers, voltage regulators, magnetic amplifiers; 
one and a half years application engineer high 
voltage switches, fuses and metalclad switch- 
gear; two years’ sales engineer of same. Salary 
open. Location, U.S.A. or Foreign. E-208 


FLEC B.S.E.E., 33. Two 


vears’ 


CONSULTING ENGINEER, 
B.S.M.E. and B.A. Broad background in design, 
development, manufacture, application and pat- 
enting of fine mechanical and electrical prod- 
ucts. Special experience in customer contact, 
organization, analysis of products and troubles. 
Salary, $15,000 a year. Location desired: Phila- 
delphia or East. E-209. 


CHIEI OR 


Chicago Office 


PLANT ENGINEER, Registered 
Electrical-mechanical background, 
facturing experience, including construction, 
plant layout, maintenance and operation of 
utilities, including power-house, and all phases 
of manufacturing engineering. Available imme- 
diately. Salary, $10,000-$12,000 a vear. Location 
desired: Midwest preferred. C-1173-Chicago. 


PE., iil., 45. 


heavy manu- 


POWER SYSTEM PLANNING ENGINEER, 
M.S.E.E., 36. Ten years’ experience analyzing 
power system expansion programs and. writing 
reports to utility management for a variety of 
sizes and types of power systems. Thoroughly 
familiar with engineering economics—powet 
system mathematics, net work analyzers: eco 
nomic dispatching systems, plus some computer 
experience. Salary, $12,500 a year. Location, 
open. E-1174-Chicago 
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STAFF ASSISTANT IN ENGINEERING AND 
FINANCE, B.S. and M.S. in E.E., 33. Ten 
years’ experience with large electric utility. Staff 
assistant to the Treasurer, to Financial VP, and 
in office of engineering VP. Instructor of engi- 
neering economics; co-author of 3 AIEE papers. 
Experience in transmission line design, system 
planning, nuclear engineering and computers. 
Salary, $12,000 a year. Location desired: Chicago 
area. E-1177-Chicago. 


PLANT ELECTRICAL ENGINEER, B.S. in 
E.E., 52. Seventeen years’ planning and _ install 
ing motors and controls, switchgear, power 
transformers in large industrial plant; four 
years’ servicing electronic sound systems, seven 
years’ GE field engineering, plus GE test course 
Salary requirement, $10,500 a vear. Location, 
open. E-1178-Chicago. 


FOREMAN OF SHOP 
SUPERINTENDENT OR 
CAL, 40. Fourteen vears’ 
maintenance field. Know 
application AC and DC. 
sub-stations maintenance. 
year. Location, South o1 
cago. 


OR MAINTENANCE 

CHIEF ELECTRI 
electrical repair and 
motors, controls and 
Also transformers and 
Salary, $6600-$7200 a 
Southwest. E-1179-Chi- 


San Francisco Office 


OFFICE, FIELD, EE, 30. Seven years’ experi- 
ence with utility company in electrical distribu- 
tion work. $7800. Prefer California or Overseas 
Home: California. Se-1645 


CHIEF RESEARCH, DEVELOPMENT, EE 
MSPhys, 45. Nine years’ experience in charge 
of research, develop, test, technical and admin 
istrative supervision for research laboratories 
working on instrumentation, measurement prob 
lems for missile programs; electronic and elec- 
tromechanical devices for government agency. 
$16,500. Prefer San Francisco Bay Area. Home: 
San Francisco Bay Area. Se-1637 


MANAGEMENT, INDUSTRIAL ENGINEER, 
EE, MBA, 48. Production methods and inven 
tory control supervisor and consultant major 
electrical manufacturer; studied production op- 
erations in every major type U.S. industry. For 
twenty years’ headed procurement, production 
planning, industrial engineering, comptroller, 
electronic data processing, facilities and other 
industrial U.S. Navy operations, $11,000. Prefer 
West or East Coast, Texas. Home: California. 
Se-1636. 


INDUSTRIAL ENGINEER, PRODUCTION, 
SALES, MS IE, 28. Two years’ work simplifica 
tion, cost reduction, plant layout, materials 
handling, system and procedures, commercial 
analysis, safety engineering, liaison, planning 
progress, for electronics manufacturer. $7200. 
Prefer San Francisco Bay Area. Home: San Fran- 
cisco, Se-1624 
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PRODUCTION, DESIGN, 43. Fourteen veais’ 
experience in design, development, production 
and application engineering on power, distribu- 
tion and instrument transformers. Five vears of 
this in administrative capacity. $9600. Prefer 
East and West Coast. Home: California. Se- 
1584. 


JUNIOR ELECTRICAL ENGINEER, EF, 25 
Recent grad with BS in electrical. Military 
completed. Would like to work as junior elec- 
trical engineer or electrical drafting. $5200 to 
start. Prefer San Francisco Bay Area. Home: 
California. Se-1516. 
PRANSMISSION, OPERATION, MAINTE- 
NANCE, EE, 60. Thirty years’ experience 
charge of power generation, transmission, mat 
keting, contracts, operation and maintenance 
for utilities, irrigation and power. Also 4 years 
design, development of airborne radar for mili- 
tary. $12,000. Prefer California, Northwest. 
Home: Central California. Se-1505 


self-emploved 
components 
of 


Five 
of 
of 

motors, 


DESIGN, EE 
manufacturing, 
Seven vears’ charge 
aircraft and missile controls, tape 1 
corders, circuits, components; for manutacturer. 
Salary open. ANY LOCATION. Home: Illinois. 
Se-1484 


vears 
electrical 
design, production 


ar 
a) 


sales 


ar 


(Canada), 35. Eight 
years’ experience sales, field installation of com- 
munication, microwave systems, for electronics 
manufacturers. Eleven vears’ telephone engineer 
ing, construction, maintenance. $9000. Prefer 
California, U.S. Home: Canada. Se-1460 
DESIGN ENGINEER, EF, 34. Five vears’ ex- 
perience design and development of electrical 
and mechanical features of single and polyphase 
motors and fractional horsepower motors. 
$10,500. Prefer West, Southwest. Home: Ohio. 
Se-1437. 


SALES, SYSTEMS, Math 


DESIGN rEST, MAINTENANCE, EE, 30 
One year ex perience design, maintenance and 
test on video generating equipment and tes’ of 
components for video tape recorder anufac 
turer. $6500. Prefer San Francisco or eninsula. 
Home: California. Se-1416 


TECHNICAL WRITER, RESEARCH APPLI 
CATION, EE, 50. Excellent background 
ponent parts; very “heavy” background “printed 
wiring,” natural writing ability. Seven vears 
experience in electronics, aircraft, missiles in 
dustries, including research, standardi/ation of 
component parts and evaluation, circuit design, 
technical writing. $8000. Prefer South Cali- 
fornia. Home: Washington. Se-1415 


com 


or 


DESIGN, DRAFT, DEVELOPMENT, EEF, 26 
Iwo vears’ of designing and building of medi- 
cal equipments such as blood flow meter, liquid 
drop counter automatic temperature control 
chamber, defibrilator, etc. $5400. Prefer San 
Francisco Bav Area. Home: California. Se-1415 


INSTALLATION, SERVICE, EF, 29. Four 
years’ installation and service engineer, in power 
and industrial electronic fields. One year in 
dustrial tube application engineer, computer 
circuits and tubes. One year overhead distribu- 
tion engineer with utilitv. Six months’ indus 
trial equipment design engineer. $7580. Prefer 
West Coast. Home: Washington. Se-1399 


RESEARCH, DEVELOPMENT, PhD EE, 36 
Seven vears’ experience research, development 
on high voltage utility equipment, underground 
cable accessories, and electrical circuit breakers. 
Also one year operation of hydro electric power 
plants for utility. $10,800. Prefer San Francisco 
Bay Area, Chicago. Home: Illinois. Se-1$98 


SENIOR TRANSMISSION ENGINEER, MSEF 
(Germany), US citizen, 51. Twenty-five years’ ex 
perience design, planning power transmission 
and distribution, both foreign and domestic, for 
power plants, utility, metallurgical and chemical 
plants, river projects, airbases; for consultants, 
government, engineering builders. $12,000. Pre 
fer Pacific or East Coasts. Home: San Francisco 
East Bay. Se-1385 


SENIOR DESIGN DEVELOPMENT, EF, 36 
Eleven years’ experience well grounded manu 
facture electrical apparatus including switch 
gear and circuit breakers. Strong background in 
design, development, laboratory and __ short- 
circuit testing. $11,000. Prefer San Francisco 
Peninsula. Home: California. Se-1378 
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3rd National Conference 


ON ANALOG 
AND DIGITAL 
INSTRUMENTATION 


March 1959 


This conference was planned to 
provide a review of the progress 
made in instrumentation technol- 
ogy. Publication T-113 is the 
record of the conference held at 
Philadelphia. Pa... April 20-21, 
1959. Sponsored by the Recording 
and Controlling Instrumentation 
Committee of the AIEF. the 279- 
page publication contains 31 of 
the papers presented at the meet- 
ing which was divided into the 


following sessions: 


. Engineering Education for 
Instrumentation 


. Electronic Analog Record- 
ers 


. Computer Control Systems 


. Data Handling Systems 
for Industrial Processes 


. Electrical Transducer Sys- 
tems for Electrical Control 


. High Speed Data 
Handling and Processing 

. Electronic Systems for 
Process Control 


Publication T-113° may be 
ordered for $5.00 from the 


Order Department 


AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS 
33 West 39th Street 
New York 18, N. Y. 
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For your High-Voltage Power-Frequency 
Flashover and Withstand Testing Requirements 


Compact design assures minimum waste space in your testing area. 


Two-step cascade permits either series or parallel operation, or operation 
of only one unit. 


Low-stress winding design and adequate grading spheres assure corona-proof 
operation and radio noise free performance as required for NEMA RIV tests. 


Oscillation-free and surge-proof design of the windings allows repeated flash- 
overs of the test specimen without damage and without the need for a 
protective resistor. 


Furnished with continuously variable voltage regulator, remotely controlled 
from mobile control desk for observation of specimen under test. 


Available in all voltage ratings from 100 kV to 2000 kV and in any kVA rating 
to meet the most rigid testing requirements. 


Write for complete information to Box 7307 Portland 19, Oregon 


EMILE HAEFELY & CO LTD BASEL-SWITZERLAND 
SPECIALISTS IN HIGH VOLTAGE EQUIPMENT SINCE 1904 
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MANAGER, ADMINISTRATIVE ASSISTANT, 
EE (Canada), 38. Fifteen years’ broad experience 
in power field; design, planning, operation, 
maintenance, construction; gas turbines, steam 
turbines, hydro, diesel; utility, mining, petro- 
leum, consultant engineering; Registered profes 
sional engineer. $12,000. Any location. Home: 
Michigan. Se-1375 
ELECTRICAL DESIGNER, MSc EE (Poland), 
19. Extensive design and development in = sub- 
station, switching and generating stations de- 
and construction. $9000. Any location. 
New York. Se-1372. 


y 
sign 


Home: 


MAINTENANCE, CONSTRUCTION SUPER- 
VISOR, EE (Cuba), 40. Eighteen years’ experi 
ence in construction, maintenance and enginecr- 
ing for metallurgical plant and industrial fa- 
cilities in different plants in Latin America 
Twelve yvears with large size American metallur- 
gical plant. Supervisory experience on various 
type of heavy industrial electrical and mechani- 
cal equipment. English and Spanish fluently 
Prefer foreign (Spain or Latin 
America) Se-1348 


domestic o1 
Salary open 


DESIGN, SALES, EE, 25. Two years’ experience 
in construction and design of overhead distribu- 
tion lines. Desire broader experience and more 
challenging position with power utilitv or man 
ufacturer of utility equipment. $7200. Prefer 
U.S., Alaska, Hawaii. Home: Texas. Se-402. 


POSITIONS AVAILABLE 


New York Office 


PLANT MANAGER, mechanical or 
graduate, with at least five years’ managerial 
experience and full responsibility for research 
and development, product engineering, produc 
tion, application and customer liaison for mili 
tary and industrial electronic components. Sal 
ary, $18,000-$20,000 a vear. Location, New Eng 
land. W9479 


electrical 


PLANT 


degree 


PROJECT ENGINEER, 25-35, B.E.E. 
or B.M.E with about five years’ ex 
perience on equipment used in the manufacture 
of electrical insulated or coated products. Will 
be responsible for projects involving equipment, 
including design, specifications, estimiates and 
completion of engineering projects Salary, 
$7200-$8400 a vear. Location, central New Jer 
sev. W9475 

ASSOCIATE EDITOR, Engineering, at least 
B.S. in E.E with several vears’ engineering ex 
perience for an electrical utility or for a manu 
facturer or consultant doing electrical utility 
work. Should be conversant with a broad range 
of utility technical problems, including system 
design transmission generation distribution 
and Will originate, write and edit 
own responsible for watching trends 
aid in technical meeting coverage Extensive 
travel. Salary, $7000-$10,000 a Location, 
New York Metropolitan 


economics 
stories 


Veal 
area. W9474 
EDITORIAI 
tor, electronics 
trical o1 
ground or 
and write 
industry 
nical 
paper 


PERSONNEI a 
graduate 
nunications 


Assistant Edi 
with an 
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mics covering 
editing 
experience on 
Assistant 
expel! 
work as re 


college elec 


com back 
solid 
about elect: 
Some 
reporting 
b) Ed 
with 
journalism, to 
newsletter. Will 
terview people 


reporting report 


electronics 


writing and tech 
Prefer 


orial 


some 
industrial 
young, college 


graduate some education in 
porter on a 
develop and write 
will cover all activities relates 
to gathering of news in atomic field. Salaries 
a) to $8500 a veat depending upon experience 
b) to $7000 a vear depending upon experience 
Location, New York Metropolitan area. W9462 


ence or 
weekly 
stories, in 
1 


ELEC 


to ten 


PRICAI 


vears 


POWER ENGINEER, with five 
experience on and indus 
trial chemical plant experienced in 
power plant, substation and distribution 
for large industrial, process and utility projects 
Work involves responsibility for design, prepa 
ration and and requisitions for 
electrical equipment, lighting and control work 
Salary, $8000-$12,000 a vear depending upon 
qualifications and experience. Location, eastern 
Pennsylvania. W9452/(a). 


process 
projects 


syvs'ems 


specifications 


ASSISTANT 
mechanical 


EDITOR, graduate in 
enginecring, or 


electrical o1 


a degree in phvsics 
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with one to two years’ experience with a manu- 
facturer of electrical or electronic products in 
some design engineering function, including test 
or development lab. Some technical writing 
experience desirable. Will edit new product re- 
leases from suppliers of new components, ma- 
terials and lab test equipment, used in devel- 
opment of electrical/electronic products; review 
literature; write brief news items, etc. Trainee 
position, Salary, $6000 a year. Location, New 
York City. W9444. 

ENGINEER, elec- 
with at least five vears’ indus- 
experience for work on fre de 
Salarv, S8000-$10,000 a vear. 
Jersey. W9440(a) 


ELECTRICAL 
trical graduate, 
trial electronix< 
tection devices. 
Location, New 


PRODUCI 


ELECTRICAL ENGINEER, graduate, who has 
had experience as inspector of construction of 
relatively small diesel engine electric generator 
plants, outside electrical distribution systems 
and interior illumination wiring. Installations 
to be inspected are for small communities 
Must understand, read and write French. Salary, 
$11,000 a year, plus $300 per month living al- 
Jowance, Location, Far East. F9427 
ENGINEERS. (a) Design 
electrical, for training in 
and new types of transformers 
analytical mind. Salary open b) Transforme: 
Design Engineer, for the design of all kinds of 
special transformers. Salary, $10,000 a year. Lo- 
cation, western Pennsyivania. W9421 


graduate 
spec ial 


Engineer, 
the design of 
Should have 


DESIGN ENGINEER, 
three to five vears 
mechanical design 
conventional 
transfer and 
Company will 
S8400 a vear. 
W9420(a 


with 
electro 


graduate clectrical 
experience in 
Knowledge of electricity and 
electronics. Knowledge of heat 
thermal engineering desirable 
pay placement fee Salary, to 
Location, Long Island, New York. 


INSERUCTOR in electrical engineering, M.S 
or Ph.D. degree, with interest in electrical ma 
chinery desirable. Some graduate teaching in 
program. Appointment on 12 
basis with one month vacation. Rank and 
dependent upon qualifications. Location, 
W9416 


evening nonth 
salary 


Mid 


west 


FLECTRICAI 
but not 
indicated 
of power 
includes 
control centers 
in jant lighting 

$13,000 a vear. Company 


New York Citv. 


ENGINEER 
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Salary 
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layout on 
experience 
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cesien 


motor 


SvVStems 
Location 


PROFESSORS, recent Ph.D.’s or equivalent, for 
involving teaching and 
electrical enginecring Areas of 
servomechanics, microwaves 
tronics, semiconductors and 
lent salaries, consulting, liberal 
pensation and fringe benefits 
located in u New 


POSItLOns research in 
nterest are 
advanced clec 
Excel 


com 


computers 
research 
Semi-urban uni 
versity state York. W9568 
Motor 
experic 
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toasters, electric 


Location, Connect 


ASSIS] 


ulate 


ANT TO PRESIDENT 


preferably t 


under 40, grad 
MBA degree 
staff 
components 


cal, with 


three to five vears’ experience s admin 


istrator on new products, electronic 
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larketing experience 
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$10.000-S12.000 a 
New W9350 


have 
experience Salary 
Location, northern 


COMSCIOUS SVSTCInS 


Jersey. 


o Office 


SALES ENGINEER, graduat 
10; to sell heavy 
four or more vears 


electrical: age to 
switches. Must 

experience 
have person 
through North 


outdoor have 
either 
in design or operation. Must sales 
ality. Travel about 25°) of time 
ern Illinois and Eastern Iowa; car furnished. 
Employer will pay placement fee. Salary, $9500 


$10,800 a vear. Location, Chicago, C8248. 
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trical, with 


SALES 
two or 


ENGINEER 


more vears 


graduate elec- 
experience im 
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production engineering or sales. Duties: Sales 
engineering on potentiometers, pressure iistru- 
ments, accelerometers, gyros or similar com- 
ponents. Midwest territory for a manufacturer. 
Salary, $7200-$9600 a vear plus bonus. C8241. 


ELECTRONICS LABORATORY DIRECTOR, 
preferably Ph.D.; experience and maturity re- 
quired, Duties: To direct the development of 
radically new processes and products in the 
ficlds of metal, paper, plastics and glass con- 
tainers and materials, utilizing electronics and 
related sciences. Some travel, no car required 
Salary, $12,000-$15,000 a year. Employer will 
pay placement fee. Location, Chicago. C8221. 


San Office 


Francisco 


ENGI- 


Five to 


OF RESEARCH AND 

PhD EE or Phys, 30-40 
in field of computers and/or elec 
tronic equipment of digital nature For all 
aspects of engineering, research and develop 
ment, establish and maintain department poli 
cies, on new products to be developed for mat 
keting, $18,000-25,000. Southern California. 5j- 
55060 


MANAGER 
NEERING, 


eight vears 


ESTIMATOR, IE or BusA and five to 
experience or equivalent. Prepare 
cost estimates of machine shop, sheetmetal and 
electronic assembly shops labor hours from 
blueprints and/or models along with estimating 
raw stock, packing tooling dollars. Also 
including purchased parts prices, test equip 
and engineering design and 
supplied by departments. All estimates and costs 
then correlated into total cost of unit. Detailed 
analysis of and familiar with unit in) question 
coordinate of all contributing departments 
budgets, time stand 
special Employer pays placement 
fee. Salary open and interviews arranged. Apply 
by letter with experience and salary expected 
Fon electromechanical manufacturer 
electronic equipment, Southern California. Sj 


COs! 


seven vears 


and 


costs assist costs 


and 
Also 


ards 


method improvement 


reports 


systems 


HART 


Flectronics and at least two 
on special test equipment d 
equipment 


DESIGN, Degree 
ex perience 
For new 
ot existing equipment to new specifications and 
justifving all tvpes of standard commercial test 
equipment for manufacturing cnginecring 
research groups. Design capabilities of in-plant 
test equipment and experience im writing test 
procedures from preleased engineering specif 
Personal interviews arranged 
will pay employment placement fee 
letter with education, experience and 
quirement, Southern California. For 
turer. §8:-5458 


vcears 


sien design of redesign 


and 


cations comp iny 
Apply by 
salary re 
manulac 


ADVANCED 
Recent 
analvsis of 
equipment 
combination of 


CIRCUTT 


solid 


DESIGN 


in system 


graduate ce 
uree desien 


and 


experience 
rotating 
including machinery 
power and electronics 
Starting salary at $8400-14,000 
more for high level supervisory 
manufacturer. Ohio. Sj-5477 


electronic power con 


version and 
contr | 

at several levels 
or substantially 
enginecr, For a 
SENTOR 


Physics or 


IFCHNICAL WRITERS. BS Enere 
Math & three years’ experience or 
education in design installation 
equipment, preferably 
computers or ex 
Instruction 


operating 


modern clectronic trans 


mitters, receivers, radars or 
perience in journalism reports, 
books. Plan, write and edit R&D 
system equipment engineeing 
manual material, adopt 


$6600-10.500 $}-5 


re ports on 


studies verify re 


port 


CONCISE 


ane precise 


writing 


DESIGN, Graduate 
ginecting exXperience 
ence in electromechanical equipment design and 
preferred, Must be able to work with 
hands and operate conventional shop tools. Em 
will pay fee. For manufacturer of high 
stereophonic tape recorders and sound 
for the consumer market. $6600-8700 
Francisco Peninsula. $j-5470-R 


five 
vears 


with two to 


one fo two experi 


assembly 


plover 
quality 
system 
San 


DESIGN, MAINTENANCE, EE, to five vears’ 
and or mamtenance experience and po 
and desire to advance to management 
Plant extracts elemental phosphorous 
from phosphate shale through electrical furnace 
Operate four electrical furnaces and 
have force of 450 personnel. Salary open. North- 
west, Sj 5400. 


design 
tential 
positions 


process 
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(Continued from page 74A) 


INSTRUMENT ENGINEER,. Ch, EE or ME 
and five years’ experience in refinery and chem- 
ical plant instrumentation. Experience in nu- 
clear reactor instrumentation advantageous. To 
engineer systems and write specifications for 
basic instruments, constrol systems, safety intet 
locks and relief systems for refineries, chemical 
plants and nuclear reactors. $7500-10,200. U. 
citizen, Southern California. $j-5455. 


DEVELOPMENT, DESIGN, age open, EE. Sev- 
eral years’ experience in advanced electronics 
instrument development (vacuum tube and tran 
sistor circuitry) for analog and digital. Pack 
aging experience desirable; for manutacturer 
Salary open. $j-5446-R. 


DESIGN, Minimum five years’ electrical equip 
ment design experience including some super 
visory work. Able to plan and design eleicrical 
powered three phase equipment including high 
voltage (20,000 volts-300 KW), disconnects, cir 
cuit breakers, controls, relays, overloads, timers 
Must be able to design for manufacturer and 
installation. Some knowledge of electron beam 
effects (tube, filament, cathodes). For manutac- 
turer of electrical furnaces. $8400-9000. San 
Francisco East Bay. $j-5446 


INSTRUMENTATION DESIGN, EEF, ME or 
equivalent. At least five years’ experience appli 
cation and systems design of instrumentation for 
chemical, petrochem or petroleum — plants 
Should be able to provide complete design 
function with minimum supervision. Salary 
commensurate. Relocation allowance and em- 
ployer will pay placement fee. For engineering 
builder. San Francisco. $j-5440 


MAINTENANCE SUPERINTENDENT, EE or 
equivalent. To supervise maintenance personnel 
on one-river, multi-plant integrated hydro op 
cration Supervise operation of new plant in ad 
dition to maintenance, involving plant electrical 
system, substation and transmission line mainte 
nance, mechanical maintenance of generating 
of auxiliary equipment, roads, grounds mainte- 
nance and debris removal from lakes. Start 
$6600-$7200, depending on experience plus mod 
ern house at nominal rent. Pacific Northwest 
For utility. Sj-5412. 


ENGINEERING ASSISTANT, EE, some expe 
rience helpful. Must be capable of handling 
concurrent and diversified assignment through 
to accurate and intelligent completion, involving 
budget evaluation, investigation of proposed 
projects, calculate and assembling of data, field 
and office research. $6384 with opportunity for 
advancement. Pacific Northwest. $j-5410 


DESIGN, at least two years’ experience in de- 
sign of digital data systems. EE, no age limit 
lo design digital computer systems. $7200-9600 
depending on experience, plus profit sharing 
bonuses. San Francisco East Bay. §8j-5409 


DEVELOP, DESIGN, MS or BSEE, five vears 
experience preferred To develop DC power 
supplies involving mag-amp, silicon controlled 
rectifiers, transistor control three to 1500 am 
pere ratings. For use in shipboard missile and 
aircraft, industrial plants, commercial airlines 
electrical vehicles, utility companies, commer 
cial service stations and oil companies, theaters 
$8000-14,000, depending on experience plus 
fringe benefits. Southern California. For manu 
facturer, $j-5408-R 


SALES, ESTIMATE, TAKE-OFF, Experienced 
man to take off and estimate on electrical equip 
ment such as cable trays, power structures and 
possibly metal petitioning for industrial com- 
mercial and general use. Should be able to deal 
with engineers, architects and owners and to 
assist in preparation of specifications and de- 
veloping layouts for clients. Drawing account, 
liberal commission. Potential to $10,000 in de 
veloped territory. For manufacturers’ agent. San 
Francisco Bay Area. $j-5404-R. 


(a) PRELIMINARY DESIGN, Analysis of 
both ballistic missiles and advanced space ve 
hicles from control guidance and performance 
viewpoint, stressing propulsion system applica- 
tion. Two to eight years’ related experience. Sal- 
ary open. San Francisco Bay Area. $j-5391 


(b) PROPULSION ENGINEERS, analvsis and 
preliminary design of new types of proulsion 
system. Approximately ten years’ related work 
experience required. Salary open. San Francisco 
Bay Area. $j-5391. 














What General Electric’s Missile & Space 


Vehicle Department Thinks About 


RELIABILITY 
ENGINEERIN 


ee | personally feel reliability will pace our nation’s space 
progress. Reliability is the single most important element 
of all our products. @® 


— HILLIARD W. PAIGE, MSVD GENERAL MANAGER 


The recently headlined recovery from space of the Discoverer XIII 
and XIV capsules — designed and built by MSVD—continues MSVD's 
unbroken successes in re-entry vehicles. One of the most important 
factors behind these successes has been the emphasis on reliability. 
Such achievements in the development of reliable hardware will 
provide a firm basis for the conception of future satellites and space 
vehicles to meet the requirements of tomorrow's space missions. 


MSVD Now Seeking Additional Top Reliability Engineers 
for Ambitious New Space Programs 


5 year reliability for orbiting satellite vehicles is our immediate objective. This 
Tepresents an increase in reliability of many orders of magnitude. On this and 
similar programs, MSVD offers Reliability Engineers wide authority over complex 
programs — many of which they'll originate. Theirs is a predictive science which 
they must mesh with the work of the design and development engineers. 





A stimulating reliability challenge can be found 
in such existing MSVD programs as: 
Titan Re-entry Vehicle 
Second Generation Thor and Atlas Re-entry Vehicles 
Skybolt Re-entry Vehicle 
Communications Satellite 
RESOURCES NERV (Nuclear Emulsion Recovery Vehicle) 
Discoverer Satellite (Recovery Capsule) 

FOR be Reliability Engineers capable of original 
i io ea contributions in an environment that takes 
> “Qe full advantage of their talents are invited 

o> > to investigate opportunities with MVD 
in the following categories 
RELIABILITY ENGINEER/ANALYSTS 
RELIABILITY TEST PROGRAM ENGINEERS 
CHALLENGE FAILURE ANALYSIS ENGINEERS 
OF SPACE RELIABILITY EDUCATION ENGINEER 
SPECIFICATIONS ENGINEER 
COMPONENT ENGINEERS 
STANDARDS ENGINEERS 
RELIABILITY DESIGN ANALYSIS ENGINEERS 
RELIABILITY CONSULTATION ENGINEERS 
ENGINEERING CHAIRMAN — DESIGN CHANGE BOARD 





Apply by sending a brief summary of your 
background to Mr. D. G. Curley, Dept. 27-MJ 


MISSILE & SPACE VEHICLE DEPARTMENT 


GENERAL @@ ELECTRIC 


3198 Chestnut St., Philadelphia 4, Pa. 
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Knopp Instrument- 
Transformer 
Testing Equipment 


You can have fast, 
sion testing with the 
Instrument-Transformer 
ing Equipment. We 
here a few of these 
instruments 


preci- 
Knopp 
Test- 
present 
Knopp 


TYPES CTC-3 
and PTC-4 (Potential) — 
Knopp Transformer Compar- 
ator provides direct-reading 
means for determining the 
ratio error and phase angle of instru- 
ment transformers in terms of the known 
performance of a _ precision reference 
transiormer used as the standard and 
also by the Knopp One-to- , 
pee Method. 
(left) TYPE GCT-1 Knopp, 
Uniload Current-Transformer 
resting Equipment, complete 
with built-in Knopp Trans- 
tormer Comparator and Knopp 
A.S.A. Standard Burdens. 
Made for precision testing of 
60-cycle instrument current 
transformers. Multirange—33 
ranges from 5 to 5000 amps. 
(right) TYPE 2]4—Knopp 
Uniload Potential Trans- 
former Test Set. Made 
for precision testing 
of instrument potential 
transformers. Multirange 
ranges from 120 
to 14,400 volts. 


(@urrent ) 


Write now for full de- 
tails about this time- 
and money-saving pre- 
cision equipment. 


KNOPP Dept. A-15. 1307 66th Street 
NOPP INC. Oakland 8. California *7 
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FLECTRONICS ENGINEER | “WE COULD HAVE USED GO PROXIMITY 
| LIMIT SWITCHES ON THE PARTHENON 

®@ To be key member of small integrated group DOOR BECAUSE ... NEITHER SNOW NOR 
Om aa Gust pr a RAIN NOR HEAT . .. STAYS THESE 
industrial nature. SWITCHES FROM THE SWIFT COMPLE- 


TIES.”* 








Duties include preliminary analysis, design and de- 

velopment of hilporimantad equipment and the design TION OF THEIR APPOINTED DU 
and testing of prototypes. Working knowledge of auto- . pate 
matic controls for industrial machinery, high voltage P 
rectifier equipment or high voltage gaseous discharges 
desirable. Some design and development experience 
required. 





aia PER 


Send resume to H. W. Buswell, Employment Super- 
visor, Koppers Company, Inc., Metal Products Divi- 
sion, P.O. Box 298, Baltimore 3, Maryland. SERIOUSLY, 


the hermetically-sealed GO 
ee De FEE ae Proximity Limit Switch is, 
ELECTRICAL ENGINEER-SCIENTIST | _ indeed, impervious to 
To explore opportunities for plastic product devel- weather and other climatic 
opoment in new electrical electronics technology. conditions as well as oils and 
Specifications: coolants. Other reasons why 


@ Electrical Engineering degree with above average academic record. . . . 

@ 5 to 10 years experience - electrical-electronics field, preferably in you should investigate this 
a broad research, development, or educational assignment. ° 

@ High performance standards, practical viewpoint, confidence and dynamic new product: 

‘i 

” 














initiative; an effective speaker and writer. 

Ability and personality to deal successfully with a wide variety of 
people, especially top-level scientific contacts 

Mature, good health, willing to do considerable traveling. 


me” a Please send complete resume in confidence to: 
Mr. J. M. Kemp, 
Wort Manager Professional Employment 
MA MONSANTO CHEMICAL CO. 
® 


Plastics Division, Springfield 2, Mass. 
ee ; *Apologies to 

Herodotus, 

Greek Historian. 








ae “i y 
5 4 Change of Mailing Address > 


Prompt notification of a change in address accom- 
plishes three things simultaneously: change of address 
in the AIEE national records; change of mailing ad- @ Combines the best characteristics 
dress for ELECTRICAL ENGINEERING; and notice of the mechanical switch and the 


to the local section to change the section mailing list. -_ . 
Therefore, if you have an address change, fill out the proximity switch system. 

form below and mail it promptly to: AIEE Headquar- Operates completely without phy- 
ters, 33 West 39th Street, New York 18, N. Y. sical contact with its actuating 


means. 


Operates in external magnetic 
fields; reliable; fail safe; will not 
false-trip; highly resistant to de- 


magnetizing forces. 
ent * : Examples of parts that 
® Unlimited over-travel and actuating pay a fy he 
Former capabilities. imity Limit Switch: 
Maili : eects 
ailing Address @ Fast actuation — 3,600 sinusoidal auc; comeaee y Bomimet 
Membership No. ........... (as shown in your mailing operations per minute. a oan Motor Housing 
address) . i 
No operating arms, springs, etc. to Reitingtah sit Repttedtain 
wear or break; long life expectancy. Counting Operations, Assembly 
Excellent sensitivity. ype oR vw Regen, 
To assure a correct entry in the YEAR BOOK of the . . . pon ot Soleneta Velve, ett 
AIEE, please also furnish: Small differential; accurate repeat- vation of Paint Spray Gun, 
ability. Control! of Unieading and 
Company Name ' 3 — Conveyors and dozens 
@ Reduce downtime and maintenance other wen. 
_ Company Address cost. $39.25 each 


Department 


Title ( if one has For complete details or nearest distributor write, wire or phone: 
b 


nen Sere GENERAL EQUIPMENT AND MANUFACTURING COMPANY 


Dept. EG 100 
Are you a registered Professional Engineer? ......... 116 S. Campbell St. * Louisville 6, Ky. * JUniper 4-6400 
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Home Address 


























iz rofessional Engineering Directory 


Professional Engineering Directory Card 1” or 2” 12 times $180.00 





ELECTRICAL TESTING 
LABORATORIES, INC. 


2 East End Avenue. New York 21. N. Y 


Environmenta 


Laboratories 


and Certification 











THE KULJIAN CORPORATION 


Engineers ¢ Constructors ¢ Consultants 


POWER PLANT SPECIALISTS 
(Steam, Hydro, Diesel) 


Utility ¢ Industrial ¢ Chemical 
1200 NO. BROAD ST., PHILA. 21. PA. 








MINER and MINER 


Consulting Engineers 
Incorporated 


Greeley Colorado 




















INTERNATIONAL 
ENGINEERING COMPANY. INC. 


Engineers 
Investigations—Reports—Design 
Procurement—Field Engineering 

—- Domestic and Foreign - 
74 New Montgomery St., 
San Francisco 5, Calif. 











MEASUREMENTS 
A McGraw-Edison Div. 
RESEARCH & MANUFACTURING 
ENGINEERS 


Specialist in the Design and 
Development of 
Electronic Test Instruments 

Boonton, 








SVERDRUP & PARCEL ENGINEERING CO. 


Engineers—Architects 
Electrical Studies & Planning 
Transmission—C Control 
Power Pla 
Test Facilities 

Superv $ 


St. Louis San Francisco 











PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 

Electrical © Mechanical 
Structural ¢ Civil 

¢ Fy) 


sv Nuclear ¢ Architectural 


FIRST NATIONAL BANK BUILDING 


Pittsourgh 22, Pennsylvanio 











BLACK & VEATCH 
Consulting Engineers 


Electricity—Water—Sewage—Gas 
Industry Reports, Design. 
Supervision of Construction, 

Investigations. Valuation and Rates 
1500 Meadow Lake Parkway 
Kansas City 14, Missouri 





JACKSON & MORELAND, INC. 


Jackson & Moreland International, Inc. 
ENGINEERS ond CONSULTANTS 
Electrical—Mechanical—Structural 

Design and Supervision of Construction 


ei- FOr ie 
Utility, Industrial and Atomic Projects 
Surveys—Appraisals—Reports 
Machine Design—Technical Publications 
BOSTON WASHINGTON 





NEW YORK 











HIGHLAND DESIGN INC. 
William R. Spittal & Statt 


Design. Development and Manufacture 
of Transformers, Chokes, Etc. 


for the 
Electronics. Industrial and Allied Fields 


90 Magnolia Ave., Westbury, L.I., N.Y. 
EDgewood 3-2933 


MULTI-AMP Division 
MULTI-AMP ELECTRONIC 
CORPORATION 


Designers © Engineers * Builders 

Portable Electric Test Equipment 

Field and Laboratory Instruments; Load Boxes 
For low-voltage testing and calibrating of cir- 
cuit breakers, protective and overload relays, 
reclosures, watthour meters, fuse links. 


SARGENT & LUNDY 
ENGINEERS 
Consultants to the Power Industry 


STUDIES « DESIGN * SUPERVISION 
140 South Dearborn Street, Chicago 3, II. 


TUTTE 


PUTT EDT ETE 


TUUTET EVE EEE 














467 B Lehigh Ave. Union, N. J. 


PUTO UCU CCULL ou 
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OUTSTANDING 
BRIDGES 


Type 1650-A Impedance Bridge . . . $450 Type 1632-A Inductance Bridge . . . $950 


For general purpose R/L/C measurements For precise measurement of inductance 


Ranges: R: 1m2 to 10M2 Full-Scale Ranges: L: 111 uh to 1lllh 
: lwh to 1000h 


t (minimum indication is 0.0001 wh) 
: Lpf to 1000 uf 


: 0.01 to 50 (at 1ke) G: 111 umhos to 1111 mhos 
: 0.02 to 1000 (at 1kc) Basic +0.1% accuracy. Inductors having nearly equal 


f s 
Basic «1% accuracy values can be compared to an accuracy of 1 part in 10 


Built-in null detector 


Designed for 1-kc measurements. Can be used to at 
Built-in 1-kc oscillator; bridge useful to 20kc with external sources least 10kc with slight decrease in accuracy. 














Type 1607-A Transfer-Function 
and Immittance Bridge .. . $1775 


For VHF-UHF measurements of transistors, 
Type 1605-A Impedance Comparator . . . $800 tubes, networks and components 


For rapid measurements of impedance Frequency Range: 25 to 1500 Mc 
c wi j Biasing Provisions: Built in for use with external d-c sources. 
and phase angle without manual balancing Maximum current, 250 ma; maximum voltage, 400 volts. 

f 150-1000 Mc 
Panel meters indicate percent difference in impedance magnitude Measurement Range Accuracy (from ) 
and phase angle between unknown and external standard 





Voltage and current 
ratios (R) 0-30 2.5 (1 + VR)% + 0.025 
Ranges: Z: 22 to 20M2 


AZ: 0.01% to +10% Transimpedance (Z2:) | 0-1500 ohms | 2.5 ( + VJs )K + 1.25 ohms 
AO: +0.0001 to +0.1 radian 


Accuracy: +0.01% Transadmittance (Y21) | 0-600 mmhos | 2.5 ¢ + Jt) x + 0.5 mmho 
Built-in 100c, lkc, 10kc, and 100kc frequency sources. 











Impedance (Z,:) 0-1000 ohms | 2.0 (1 + Vas) x + 1.0 ohm 





Write For Complete Information 











Admittance (Y11) 0-400 mmhos}| 2.0 (1 + Jin) a + 0.4 mmho 


GENERAL RADIO COMPANY 


WEST CONCORD, MASSACHUSETTS 





NEW YORK, WOrth 4-2722 CHICAGO PHILADELPHIA WASHINGTON, D.C. SAN FRANCISCO LOS ANGELES IN CANADA 
NEW JERSEY, Rid n Hi -314 Oak Park Abington Silver Spring Los Altos Los Angeles ‘oronto 
’ EE PSS a ane HAncock 4-7419 JUniper 5-1088 WHitecliff 8-8233  HOllywood 9-6201 CHerry 6-2171 





FROM EIMAC: 


Breakthrough in tube technology 


opens up new range of reliability 


You are looking at a major advance in tube design. 
This ceramic envelope is made with beryllium oxide 
—an amazing insulating material now introduced 
by Eimac for electron tubes. It offers thermal con- 
ductivity ten times greater than any other material 
in use today. It provides low losses, high breakdown 
strength and a comparatively low dielectric constant 
for improved bandwidth in critical applications such 
as output windows. 

With the introduction of beryllium oxide, Eimac 
breaks through the problem of dissipating ever 
larger amounts of heat in dielectrics. And opens a 


new chapter in power-output capabilities of high 
power microwave and certain negative grid tubes. 
The result: a whole new spectrum of tube reliability 
and performance. Beryllium oxide is now being 
used in several Eimac production tube types gener- 
ating ten kilowatts and above. 

This significant advance in the state of the art of 
manufacturing electron tubes has been pioneered 
by an Eimac sponsored research program. Eimac 
sponsored research has also resulted in the recent 
introduction of the first practical quartz-to-metal 
seal. Eitel-McCullough, Inc., San Carlos, California. 














